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School finance debates frequently turn on two crucial
questions: How much do state and local governments
spend on K-12 education? How are education dollars
distributed across jurisdictions? This focus makes
sense because the answers to these questions deter-
mine how well states are able to provide an adequate,
equal education for all students.

This report, however, focuses on two different ques-
tions: (1) Where do school revenues come from?
and (2) How does revenue composition affect ed-
ucation policymaking? Put differently, this report
focuses on the degree to which states rely on state
versus local revenue, or on different types of taxes
(e.g., those on income, sales, or property), and how
such features matter for the adequacy and equity of
education spending.

Two states with identical finance systems and stu-
dent populations, and which spend the same amount
overall on K-12 schools, might have very different
adequacy and equity outcomes depending on the
composition of their revenue. In short, money mat-
ters; but where money comes from matters too.

WHY REVENUE COMPOSITION MATTERS

When revenue composition is mentioned at all, it’s
often the statistic that, nationally, about 45 percent of
K-12 revenue comes from state sources, about 45 per-
cent from local sources, and around 10 percent from
federal sources. Yet in many states this breakdown
does not resemble the national situation: State shares
vary from approximately 30 to 90 percent while

local shares range from nearly nothing to around 65
percent.

These compositional differences may matter for pol-
icymaking because different types of state and local
revenue tend to be distributed differently to public

school districts. In general, local revenue, mostly
from property taxes, stays in the jurisdiction where it
is raised, with wealthier districts able to raise far more
for their schools than their less affluent counterparts
(and to raise the same amount at lower tax rates). In
contrast, state revenue, which is mostly from income
and sales taxes, is typically “pooled” statewide and
then distributed based on district need and capacity,
with higher-poverty districts receiving more.

As a result of these tendencies, there are often pro-
posals to eliminate local property taxes as a source
of school funding, and replace it with state revenue.
This, proponents claim, would improve the adequa-
cy and equity of K-12 finance systems, because state
revenue, unlike most local revenue, is targeted based
on factors such as poverty, wealth, and special-needs
student populations.

This report is accompanied by an online

data visualization tool, which allows you 8 =

view your state’s “revenue portfolio” and s

compare it with that in other states. = e——
]

Try the visualization: [ »

http://shankerinstitute.org/revviz

These proposals presuppose (with reason) that re-
lying more on state over local revenue will improve
adequacy/equity, but there are very few multistate or
national studies confirming or denying this. And it
is far from a sure thing. If, for instance, states that
rely more heavily on state revenue also tend to be
those that target those funds less effectively by
district need/capacity, or if districts in these states
have more freedom to increase local revenue to meet
their needs, these factors could mitigate or even
nullify the adequacy/equity impact of larger state
revenue “shares.”
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Revenue composition is also an important focus
because adequacy/equity are not the only outcomes
that matter to education policymakers. In addition,
revenue stability (or volatility) affects how well
states are able to provide an adequate education to
all children. If revenue is unpredictable, states and
districts continually face budget shortfalls, prevent-
ing them from planning effectively in both the short
and long term.

Unfortunately, as we show below, a greater reliance
on state revenue (which draws from income and
sales taxes) exposes districts to increased volatility of
funding. Because high-poverty districts rely on state
aid more, they face greater risk of revenue volatility.
Put differently, the revenue composition that enables
higher levels of equity/adequacy (relying on state aid)
may also create year-to-year budgeting dilemmas for
low-income districts.

Accordingly, in this report, we carry out a national
examination of the relationship between revenue
composition and K-12 school funding adequacy,
equity, and volatility/stability. Our analysis, to our
knowledge, is the first to explore composition’s as-
sociation with student outcome-based adequacy and
equity measures that are comparable across all states,
and among the first to examine the role of compo-
sition in shaping funding volatility/stability. Using
descriptive analyses and a set of regression models
designed for panel data, we address three general
research questions (which can also be interpreted as
hypotheses) using data between 1998 and 2020:

1. Do states that rely more heavily on state revenue
exhibit more adequate K-12 spending statewide?

2. Do states that rely more heavily on state revenue
exhibit more equitable K-12 spending (i.e., more
equal educational opportunity)?

3. Do states that rely more heavily on state revenue
experience more volatile K-12 spending?

Our research design, as well as the complexity and
heterogeneity of state school finance systems, pre-
cludes our drawing any strong conclusions about the
causal effect of K-12 revenue composition on adequa-
cy, equity, or stability/volatility. Our primary goal,
rather, is to explore these relationships and provide
policymakers with some sensible recommendations
about how to balance their education revenue “port-
folios” in a manner that might contribute not only

to increased distributional fairness, but also to more
rational planning and hiring.

RESULTS

First, we find some evidence that a state that makes
a shift to rely more on state revenue is likely to see
gains in adequacy. Put differently, when the state
share of revenue increases within states over time,
funding tends to become more adequate—i.e., a
larger proportion of states’ students attend school
districts that spend at or above estimated adequate
levels. Despite this, when we looked across states,
we found that this reliance on state revenue is not
associated with higher levels of adequacy (increases
in state shares may improve adequacy over time even
though states with larger state shares don’t exhibit
more adequate funding).

Second, turning to the connection between reve-
nue composition and equity (or equal opportunity,
defined as the gap in adequacy between the highest-
and lowest-poverty districts in each state), we reveal
that a state that shifts to rely more on state revenue
does not consistently see a corresponding shift in
equity (the relationship is positive but not statistical-
ly significant). In contrast, however, our cross-state
analysis revealed that states that rely more heavily
on state revenue for their schools do tend to exhibit
more equitable K-12 funding.

We interpret the results of both sets of models as
tentative evidence of the potential adequacy and eq-
uity benefits of ensuring that a healthy share of K-12
funding comes from state sources (typically income
and sales taxes), as state revenue is typically pooled
and targeted according to district need and capacity.

Greater reliance on state revenue, however, is not
without its risks. And so, third, as expected, our
models that focused on the connection between
composition and spending volatility/stability suggest
greater reliance on state revenue (versus local reve-
nue) is associated with more volatile K-12 funding.
In other words, where state shares are higher, K-12
revenue tends to jump and dip year to year more
severely than it does in states where state shares are
lower. This, we suggest, is because the taxes that
constitute most state revenue (those on income and
sales, particularly the former) are more volatile than
the property taxes that feed local coffers.
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In summary, our results indicate that greater reli-
ance on state revenue as a share of total K-12 reve-
nue may represent a trade-off—i.e., it may improve
adequacy and equity but foster greater volatility of
resources over time (and all the hardships that such
volatility entails).

POLICY RECOMMENDATIONS

Based on these findings, our first and most general
recommendation is for states to maintain at least a
somewhat balanced portfolio of revenue by source
(state/local) to support public elementary and sec-
ondary education. We cannot say what the “optimal
shares” might be, and even if we could, they would
vary by state characteristics (e.g., student popula-
tions, economies, etc.). We can, however, recommend
that states maintain a meaningful share (approx-
imately one-third or more) of revenue from local
sources, as doing so will provide protection against
volatility and its consequences. And this may require
rolling back or eliminating policies that cap or oth-
erwise constrain state and/or local revenue growth,
as these policies can limit the flexibility to calibrate
revenue portfolios, both generally and year by year,
in response to economic conditions.

At the very least, our findings lend themselves to
implications as to what not to do—i.e., we would
caution against any attempt at complete or near
complete replacement of local revenue with state
revenue without a careful examination of its impli-
cations in terms of volatility.

To be clear, state revenue is the great equalizer in
school finance, and adequacy and especially equity
are the primary goals of state school finance sys-
tems. States should rely heavily on state revenue (and
target it at districts that need it most). Yet proposals
to replace property taxes entirely with state income
and/or sales taxes, while typically well-meaning and
correct in their focus on equity, may be addressing a
problem (inadequacy/inequity) but exacerbating an-
other (volatility) that is also of particular concern to
higher-poverty districts, which already face challeng-
es (e.g., recruiting and retaining teachers) that may
be worsened by more volatile funding, particularly
during economic downturns.

Recommending that states, if necessary, recalibrate
their revenue portfolios is one thing, but actually

accomplishing this goal is complicated (even putting
aside the fact that few policy areas are as politically
explosive as taxes). Concrete recommendations of
beneficial approaches to calibrate revenue portfoli-
os are somewhat elusive precisely because there is a
trade-off between adequacy/equity and stability. Ideal
policies may be those that “crack the code” of this
trade-off by drawing on the strengths of state and
local revenue. Toward this end, it bears mentioning
that the relationships we find in our analysis are not
the result of any inherent features of different taxes
but rather how they are typically collected and dis-
tributed (e.g., state revenue is pooled and distributed
based on need while local revenue “stays home”).
Thinking outside these proverbial boxes can yield
real benefits.

We therefore recommend that states consider poli-
cies to redistribute stability (e.g., state taxation of
commercial/industrial property) and/or stabilize
redistribution (e.g., expanding the state sales tax
base in a progressive or progressivity-neutral man-
ner). The key here is not changing the type of taxes
levied but rather who collects them or what is taxed.

The idea of state taxation of nonresidential property
has existed in the academic literature for over 40
years but has never really been tried at scale. The
approach here is that the state, rather than localities,
taxes nonresidential (e.g., commercial and industrial)
property, generating state property tax revenue that
is more stable than that from sales and especially
income taxes, but can also be pooled and distrib-
uted the same way as other state revenue (based

on district need and capacity). In other words, this
policy maintains the adequacy/equity benefits of state
revenue while reducing the downside (volatility). Our
results, including our supplemental analysis of the
property tax bases in California, Connecticut, and
Texas, suggest that this type of policy, coupled with
well-designed state aid formulas, could shift as much
as 20 percent of all K-12 funding from inequitably- to
equitably-distributed property tax revenue.

Conversely, instead of “redistributing stability” by
“moving” a tax base between governmental levels (in
this case, from local to state), states might “stabi-
lize redistribution” by changing the composition of
state revenue to rely more on sources that are more
stable. In other words, instead of changing the entity
levying taxes, change the tax base. Specifically, we
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suggest states consider ways to rely more heavily on
progressive sales taxes (or, even more effectively, to
expand the sales tax base in a “progressivity-neu-
tral” manner).

For example, most states levy sales taxes on only

a fraction of the services that they can, with such ser-
vices including everything from haircuts to lawncare
to investment counseling and country club mem-

berships. Taxing more of these services (with special
priority on those more commonly used by higher
earners), while also increasing income tax credits for
low-income households, could potentially increase
the share of state revenue from sales taxes (which
are more stable than income taxes but no less equi-
table in terms of how they are distributed to schools)
without the deal breaker side effect of making state
taxation more regressive (or less progressive).

Note that the point of our specific policy
recommendations is not to interpret the potential
connection between composition and K-12 funding
adequacy, equity, and volatility as an invitation to
turn taxation and school finance on its head by
reversing fundamental features of systems that have
developed over many decades. We are mindful

that the composition of K-12 revenue is in many
respects something that “just happens” rather

than an outcome that is planned directly. We also
acknowledge that even small changes to these systems
often require massive efforts on the part of legislators,
advocates, parents, educators, and other stakeholders.

Our point, rather, is that there may be unconventional
but possibly realistic approaches to revenue
composition-focused reform that exploit this trade-
off between adequacy/equity and volatility, and that
these approaches might confer substantial benefits
without requiring an aggregate increase in spending.
At the very least, the most general implication of

our findings is that revenue composition may be an
important factor mediating the outcomes of states’
school finance systems, and it deserves more attention
in our debate about the performance of these systems
and how to improve them.
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Over the past decade, a consensus has emerged
regarding schools, money, and state school finance
systems. In short, analysts, scholars, and policy-
makers agree that money matters. This consensus is
anchored by a growing body of high-quality em-
pirical research showing that equitable, adequate
financing is necessary for providing high-quality
schooling to all children (Baker 2017, 2018; Candelar-
ia and Shores 2019; Jackson 2020; Jackson, Johnson,
and Persico 2016; Jackson, Wigger, and Xiong 2021;
Jackson and Mackevicius 2023; Lafortune, Rothstein,
and Schanzenbach 2018). As such, the primary job of
state education financing is to provide all students,
regardless of their background, with the resourc-

es they need to achieve common outcome goals.

While this is an important and necessary focus

for policymakers, the composition of K-12 reve-
nue—e.g., the degree to which states rely on state
versus local revenue, or on different types of taxes—
has received far less attention (for a recent excep-
tion, see Kenyon, Paquin, and Reschovsky [2022]).
As a result, we have relatively little understanding
about how composition is related to the equity
goals pushed for by activists and policymakers.

This report’s contribution is to help address this
shortcoming. We argue that composition mat-
ters, first, because different types of revenue

tend to be distributed differently. In general, lo-
cal revenue, mostly from property taxes, stays in
or near the jurisdiction in which it is raised. As
such, wealthier districts are able to raise far more
than their lower-income counterparts, or to raise
the same amount at lower tax rates. State reve-
nue, meanwhile, mostly from income and sales
taxes, is typically pooled statewide and then dis-
tributed based on district need and capacity.

The journey of tax revenue to classrooms is long

and complicated. Every year, hundreds of billions of
dollars in public funds are distributed based on 51
different configurations of formulas, rules, and regu-
lations to thousands of districts that vary dramatical-

A second reason that composition matters, we
argue, is because different sources and types of
revenue are differently stable (or volatile) over time.
As arule, state revenue, particularly that from
income taxes, tends to fluctuate quite a bit based
on economic conditions (e.g., recessions), where-

as local (mostly property tax) revenue is more
stable (Cornia and Nelson 2010; Seegert 2016).

Stability is important because, for instance, year-
to-year uncertainty regarding available resources
can complicate budgeting processes and decisions
such as hiring even under “normal” economic
conditions, while severe economic downturns can
create catastrophic shortfalls in funding. Whether
revenue composition causes such volatility is also

an empirical question, but an important one, as it
might be leveraged to address these problems, which,
incidentally, disproportionately affect higher-poverty
districts (as they rely more heavily on state revenue).
It follows, then, that any evaluation of revenue com-
position’s influence must account for its potential im-
pact on stability/volatility as well as adequacy/equity.

In this report, we elaborate these arguments by
carrying out a national examination of the rela-
tionship between revenue composition and K-12
school funding adequacy, equity, and volatility/
stability. Our analysis, to our knowledge, is the first
to explore composition’s association with student
outcome-based adequacy and equity measures that
are comparable across all states, and among the
first to examine the role of composition in shaping
funding volatility/stability. Our primary goal is to
provide policymakers with recommendations about
how to balance their education revenue “portfoli-
0s” in a manner that increases distributional fair-
ness while, simultaneously, allowing for a more
rational planning and teacher hiring process.

REVENUE COMPOSITION AND SCHOOL FUNDING

ly in terms of the students they serve, their ability to
raise revenue locally, and many other factors. In most
states, only a handful of insiders fully understand the
intricate details of their systems.
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Thus, before diving into our analysis, this section pro-
vides a quick overview of how K-12 revenue sources
work, how revenue composition might (or might not)
influence the adequacy, equity, and stability of school
funding, and a few relevant issues surrounding local
tax reform. Finally, this section ends with an articu-
lation of our primary research questions, which will
guide the analysis presented below.

REVENUE SOURCES AND FLOWS

In this report, we refer to revenue sources as the gov-
ernmental level from which revenue originates. All
K-12 revenue comes from three revenue sources: the
federal, state, and local governments. Our analysis

is primarily focused on assessing the implications of
greater or lesser reliance on state and local revenue.
On average, more than 90 percent of school district
revenue comes from state and local sources; the rest
comes from the federal government.'

Conceptual diagram of K-12 revenue flow

Revenues also vary in terms of the type of tax from
which they are drawn. In the United States, school
funding formulas rely on three primary revenue
types (or tax types): property taxes, individual
income taxes, and sales taxes. Most local revenue for
schools comes in the form of property taxes, whereas
state revenue is largely a combination of sales and
income taxes.

Figure 1 summarizes, in general terms, how the three
major revenue sources, and the three primary state
and local tax types, flow through government levels
and eventually to districts. The solid lines in the fig-
ure represent primary, more common pathways; the
dashed lines are secondary, less common pathways.

On average, districts receive about 45 percent of their
revenue from their local/municipal jurisdictions (or
intermediate jurisdictions such as counties), about 47
percent from the state, and the remaining 8 percent
from the federal government (Cornman et al. 2022).
Most of this total revenue (about 85 percent, on aver-

INCOME TAX

COUNTY / INTERMEDIATE
GOVERNMENT

SALES TAX

LOCAL / MUNICIPAL
GOVERNMENT

PROPERTY TAX

STATE GENERAL FUND

SCHOOL DISTRICT ANNUAL
OPERATIONS

SCHOOL DISTRICT CAPITAL
INVESTMENT / DEBT SERVICE

—— > Primary pathways
— — — » Secondary pathways

AS| 55
= A

! To date, much of the federal aid has been allocated on the basis of child poverty concentrations through the Title I program (or to districts with larger populations of
special education students). As a result, larger slices of federal aid do tend to go to districts with both greater needs and costs and less local capacity of their own.
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age) ends up being spent directly on instruction (e.g.,
teacher salaries) and support services (e.g., trans-
portation, administration, etc.). The bulk of the rest
(about 10 percent of the total, on average) goes to-
ward capital spending (e.g., construction), while the
remaining 4-5 percent is spent on other services (e.g.,
adult education) or to pay down debt. These propor-
tions vary by state, but note, first, that not all revenue
is spent “directly” on schools (e.g., some revenue goes
to capital investment and debt). In our analysis, we
measure revenue composition including all revenue,
but the primary outcomes of interest focus on the
funds spent “directly.”

Second, as this figure shows, the types of taxes that
constitute state and local revenue sources are not

set in stone. Theoretically, states, rather than local-
ities, could collect most property tax revenue and
distribute it through the general fund, while local
jurisdictions such as counties can (and do) levy sales
and income taxes. And, as we’ll discuss, some states
choose not to collect income and/or sales taxes at all.

That said, while there is some interstate variation,
there are typical patterns in revenue types and
sources, which are represented by the solid arrows

in Figure 1. Specifically, local governments rely most
heavily on property taxes to generate revenue, where-
as most state revenue comes from a mix of income
and sales taxes (but, again, the balance varies widely
by state).

REVENUE COMPOSITION AND FUNDING ADE-
QUACY/EQUITY

Understanding how K-12 revenue composition might
affect the adequacy and equity of K-12 spending re-
quires some understanding of how the revenue flows
shown in Figure 1 take their final steps to districts
and schools—or, at least, how that process should
look. Local jurisdictions (henceforth “districts” for
simplicity) differ in two important ways. First, they
differ in terms of how much funding they require to
achieve a given level of educational quality—i.e., they
differ in terms of costs. Costs vary because student
populations vary (e.g., some districts serve larger
shares of disadvantaged students than others) and
also because the economic and social characteris-
tics of school districts vary (e.g., some districts are
located in labor markets with higher costs of living
than others) (Duncombe and Yinger 2005). Second,

jurisdictions differ in their capacity to raise revenues
(mostly through property taxes), which results in
higher tax rates for communities with lower property
wealth, and less potential to raise revenue at a given
tax rate.

These two factors—district costs and local reve-
nue-raising capacity—are strongly (but not perfect-
ly), negatively associated with each other. Districts
with less local taxable wealth are also far more likely
to serve higher concentrations of students in poverty,
and child poverty is a major factor determining the
cost of providing children with equal opportunity

to achieve common outcome goals (Duncombe and
Yinger 1998, 2000, 2005; Imazeki and Reschovsky
2004; Reschovsky and Imazeki 2000). For example,
high-poverty districts often have to offer higher
salaries to recruit and retain teachers (Hanushek,
Kain, and Rivkin 2004; Lankford, Loeb, and Wyckoff
2002), while smaller classes have been shown to nar-
row outcome gaps between students from different
backgrounds (Dynarski, Hyman, and Schanzenbach
2013; Konstantopoulos and Chung 2009).

As a result, states frequently (and rightfully) face
questions and criticisms about the equity or ade-
quacy of their education spending. In effect, these
debates (and litigation) often focus on whether states
are ensuring that students in poorer districts are
funded at levels that are adequate for them to achieve
common outcomes (Moser and Rubenstein 2002).

As might be expected, one of the many issues of
contention in these debates (and court cases) is the
definition of terms such as “adequacy” or “equity.” In
Box 1, we present our conceptual definitions of both
terms; we also define and measure these concepts in
greater detail below.

In the meantime, it is important to recognize that
many state courts, in response to concerns about
adequacy/equity, have reaffirmed that their constitu-
tions mandate statewide school funding systems that
take student poverty and equal opportunity into ac-
count (Rebell 2009). That is, they essentially require
states to make up the gaps (with state aid) between
districts’ needs/costs and their ability to pay those
costs with local revenue.

Based on this widely accepted conceptualization,
then, an ideal state school finance system would
look something like that depicted in Figure 2. In this
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m BOX 1

Defining concepts: Adequacy and equity (equal educational opportunity)
Adequacy and equity are sometimes defined differently by different people. We define these terms, both conceptually and methodologically
(discussed in more detail in the next section), as follows:

Adequacy measures whether districts spend at or above target (adequate) levels, with those targets identified as the minimum funding levels
needed to achieve particular student outcome goals, such as national average test scores. Under this approach, for example, District A might
spend 50 percent above the estimated adequate level, and District B might spend 5 percent above that target, but both districts would be
categorized as “adequately” funded (to achieve a given common outcome goal, which may be high or low).

Equity (or equal educational opportunity) compares adequacy between the highest- and lowest-poverty districts within a state. For example,
State A might spend, on average, 30 percent above estimated adequate levels in its lowest-poverty districts and 5 percent above adequate in its
highest-poverty districts (a gap of 25 percentage points), while State B might spend 30 percent above adequate in its lowest-poverty districts but
10 percent below adequate in its highest-poverty districts (a 40-point gap). In this case, both states’ funding would be inequitable, but State B’s
funding would be more inequitable (or exhibit more unequal opportunity) than State A’s, since there is a larger discrepancy in adequacy between
the highest- and lowest-poverty districts in State B than there is in State A. Note that, under this approach, equity/equal opportunity do not
depend on how or where one sets the adequacy “bar.” Funding in the highest- and lowest-poverty districts can, on average, both come in above
the adequacy line (as in State A), or one above and the other below (as in State B), or both below; the key is comparing how far the highest- and
lowest-poverty districts are from each other. Throughout this report, we use the terms “equity” and “equal opportunity” interchangeably.

graph, districts are sorted into five groups (the five
bars on the horizontal axis), with the highest-pov-
erty, lowest-capacity districts represented by the
leftmost bar and the most affluent, highest-capacity
districts all the way to the right (“capacity” here re-

[N FIGURE 2
Hypothetical adequate and equitable state school
finance system

B Local Revenue H State Aid m Federal Aid fers to the capacity to raise revenue locally). The total
length of the bars for each district group represents
the costs of achieving a common student outcome,
such as a given average test score. In other words, for
the sake of this illustration, the lengths of the bars
are both target adequate funding amounts as well as
actual funding amounts.

There are two key features of Figure 2. The first is
that total costs (the length of the bars) are higher for
the higher-poverty districts than for the lower-pov-
erty districts (the bars slope downward from left to
right). This, again, is due to the former serving larger
shares of high-need students, which, all else being
equal, drives up costs. Second, in this (hypothetical)
state, as in virtually all states, the highest-poverty
districts are able to raise much less local revenue
per pupil (the dark blue portions of the bars) than
their more affluent counterparts, and the difference

Highest Poverty/  High Poverty/  Medium Poverty/ Low Poverty/  Lowest Poverty/ . .
Lowest Capacity ~ Low Capacity ~ Medium Capacity High Capacity  Highest Capacity between this local revenue and total costs is made up

by state revenue (the teal portions of the bars), with
some help from federal aid (the gold portions). In
short, the total length of the bars and the amount of
blue vs. teal area in each bar will vary widely between

DISTRICT NEED / CAPACITY GROUP

A2
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(and within) states, but the key idea is that state aid
ideally fills the gap between local capacity and costs,
so that all districts have what they need given the
students they serve.

Most state school finance systems do not resemble
the ideal system in Figure 2. Even when districts’
(adequate) funding targets are determined rigorously,
which is the exception rather than the rule, rarely

do states actually target sufficient state aid to the
highest-need and lowest-capacity districts to achieve
funding adequacy. Conversely, many affluent dis-
tricts that are able to raise copious revenue locally
also receive a cut of state aid they don’t actually need
in order to achieve adequate spending. As a result, it
is extremely common for the most affluent districts
in a given state to receive far more adequate funding
than the higher-poverty districts in that state. In fact,
such unequal opportunity gaps exist in every state,
though their magnitudes vary widely (Baker, Di Car-
lo, and Weber 2022).

That said, it is clear that state education aid—with
some help from federal funds—plays the role of
equalizer (or at least partial equalizer). State rev-
enue is usually pooled and redistributed so that it
compensates, at least to some degree, for both the
higher costs and lower revenue-raising capacity in
higher-poverty districts. Local revenue, in contrast,
is primarily drawn from property taxes, and these
funds generally stay where they are raised.

From this perspective, states that rely more heavily
on state revenue (versus local revenue) may have
greater ability to target funds based on costs/capacity,
and may therefore be able to achieve more adequate
funding overall. And they may be similarly well-po-
sitioned to provide more equitable funding (i.e.,
ensure more equal educational opportunity), as they
have more “pooled” revenue to distribute to their
higher-poverty districts and close adequacy gaps
between rich and poor districts.

For example, a state that raises most of its revenue
from state sources will have a larger pool of funds to
hand out to districts based on how much each needs
to provide its students with an adequate education
(minus a “fair share” local contribution based on that
district’s wealth). In contrast, a state in which most
revenue is from local sources (mostly property taxes)
is essentially more constrained. It has less opportuni-

ty to redistribute revenue and fill gaps where needed,
as local funds generally stay where they are raised.
Each district in this latter state will raise a certain
amount locally, but the state will have a smaller pool
of funds to distribute to fill the gaps between the
local revenue and target adequate funding amounts.
This state, even if it targets effectively based on need
and capacity, is more likely to end up in a situation
where state funds are insufficient to fill all the gaps
(i.e., lower adequacy), and such gaps are far more
likely to be in higher-poverty districts (i.e., more
unequal opportunity).

Put differently, two states that serve the same stu-
dent populations and have a similar funding for-
mula might have very different adequacy and equity
results if one relies heavily on state revenue and the
other on local revenue. Therefore, we might rea-
sonably anticipate that larger state revenue “shares”
should be associated with more adequate and equita-
ble K-12 funding.

On the other hand, the idea that larger state versus
local revenue shares will foster adequacy and equity
is far from guaranteed (thus motivating our analy-
sis). For one thing, not all state revenue is targeted
by district need (Baker and Corcoran 2012), and if
this “misalignment” is more common in states with
larger state revenue shares, the connection may be
partially severed. In other words, if states in which
state revenue makes up a large share of revenue also
tend to target funds poorly by district need/costs,

or if they tend to be those in which state funding is
relatively low (in dollar terms, while large in share), a
larger (or increasing) state share may not be associat-
ed with more adequacy or equity.

It is also important to bear in mind that we are look-
ing at variation in shares of revenues, not amounts.
Changes in the share of one revenue source can of
course stem from an increase in revenue from that
source, but the shares can also shift in response to
changes in the amount of revenue from other sourc-
es (including federal aid). If, for example, federal or
local revenue increases, the state share may decrease
even if state revenue remains relatively flat, and the
impact of that shift on funding adequacy/equity may
not be as expected (Gordon 2004).

Composition may also have a different effect on
adequacy than on equity (or may affect one but not
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the other). For instance, as we’ll see, states such as
Connecticut, Massachusetts, and New Jersey rely
comparatively heavily on local revenue to fund their
schools (lower state shares), which is due to a combi-
nation of high property tax rates, large property tax
bases, and the long history of public school funding
in the Northeast. This local revenue may help to push
a lot of middle-income districts over the adequacy
line (higher adequacy), but it also tends to create huge
adequacy gaps by district poverty (high inequity,

or more unequal opportunity). In fact, the states in
which statewide adequacy is highest also tend to be
those in which equity is lowest (Baker, Di Carlo, and
Weber 2022).

Our analysis also takes a brief look at the relationship
between adequacy/equity and composition defined in
terms of tax type (i.e., specifically sales versus income
tax). Since, as discussed above, state tax revenue is
typically pooled and distributed, there is no strong
reason to believe that the types of taxes constituting
that pool would affect K-12 funding adequacy/equity.
So long as the pools of state funds are distributed in a
certain way, where they come from shouldn’t matter.

On the other hand, income tax revenue, as discussed
below, is the most volatile type of revenue, and if
we're looking at how composition and adequacy/
equity change over time within states (which we are),
then income tax share may be an important factor.
If, for example, states that rely heavily on income
taxes experience larger year-to-year jumps and dips
in their revenue compared with states that depend
more on other types of state taxes, then the former
states might have a harder time maintaining adequate
funding streams (in this report, we also directly test
this proposition that larger state shares in general are
associated with greater volatility).

In addition, income taxes are progressive, whereas
sales taxes are regressive—that is, higher earners pay
a larger share of their income in income taxes than do
lower earners, while a larger share of lower earners’
incomes go to sales taxes versus that of higher earn-
ers (Wiehe et al. 2018). If more reliance on income
versus sales taxes is associated with better adequacy/
equity outcomes, then this is worth exploring further.
It would be a win-win in that income taxes would

simultaneously improve spending equity and ade-
quacy for children as well as equity for taxpayers.
Such a proposal, however, might carry the potential
downside of greater volatility, a topic to which we
now turn.

REVENUE COMPOSITION AND THE VOLATILITY/
STABILITY OF FUNDING

The adequacy and equity of K-12 funding are obvi-
ous and justified foci for scholars and policymak-
ers. They are the priority. Yet the volatility/stability
of school revenue sources, though it receives far
less attention, is also an important consideration
(both generally and in the context of revenue com-
position), as well as one that is in many respects
inextricably tied to funding adequacy and equity. It
is generally well-established that different sources
and types of revenue vary in terms of how stable
(or volatile) they are over time, and that tax and
revenue portfolios shape stability (Chapman 2008;
Cornia and Nelson 2010; Garrett 2009; Kenyon

et al. 2022; McNichol 2013; Tannenwald 2002).
Whether the composition of K-12 revenue trans-
lates into greater volatility of education spending is
the second major focus of our analysis.

Figure 3 summarizes the year-to-year change in
per-capita revenue (adjusted to 2020 dollars) by tax
type (this is total revenue for all services, including
but not limited to schools)—as well as the trend

in current K-12 expenditures (per capita)—be-
tween 1998 and 2020. The year-to-year changes are
expressed as percentage changes from the previous
year, with a value of 0 indicating no change be-
tween years. These data are from the U.S. Census
Bureau (U.S. Census Bureau 2022b, 2022a).

Clearly, income taxes (the dashed trend line) are
the most volatile throughout this time period, in-
cluding massive declines and recoveries during and
after the two 2000s recessions (the former being
right at the beginning of the decade and the latter
being the so-called Great Recession of 2007-09).
Sales and property taxes are substantially more
stable in comparison, as is direct K-12 spending,
which is typically the largest category upon which
these revenues are spent.?

2 To date, much of the federal aid has been allocated on the basis of child poverty concentrations through the Title I program (or to districts with larger populations of
special education students). As a result, larger slices of federal aid do tend to go to districts with both greater needs and costs and less local capacity of their own.
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[ FIGURE 3

National revenue and spending volatility, 1998-2020

Year-to-year changes in state and local tax revenue (by tax type) and direct K-12 spending, 1998-2020
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Revenues (and K-12 spending) fluctuate a bit in
virtually all years, but one big driver of volatility is
major changes in overall economic conditions, such
as recessions. Over the past three decades, the United
States has experienced four very different econom-

ic downturns, the latest of which (the COVID-19
pandemic-induced downturn) we have yet to fully
digest and review historically, as full data are not yet

available).’ The early 2000s recession had its stron-
gest effect on incomes and income tax revenues (as
did its early 1990s predecessor, which is not shown).
The massive 2007-09 recession, the effects of which
are in many respects still evident in school funding
today (Leachman, Masterson, and Figueroa 2017),
was unique in both magnitude and characteristics.
This recession was brought on in part by the collapse

3 The decline in sales and especially income tax revenue between 2019 and 2020 likely reflects the pandemic’s earliest months, yet the impact on school spending typical-
ly takes a bit more time to “catch up.” When sufficient retrospective data become available, we expect that the pandemic-induced recession will reveal its own unique
patterns. The decline in income tax revenues may be less severe than expected given that many high earners transitioned to working remotely. Shifts in property values
were likely uneven, but, at least in outlying suburban areas, a new housing price boom was spurred by the pandemic. High density urban housing, however, likely suf-
fered losses. Sales tax revenues may have taken the largest hit, as the retail, travel, tourism, and hospitality industries suffered massive losses, shutdowns, and temporary
closures. Again, though, how all this ended up affected schools’ bottom lines (which, by the way, were once again partially buttressed by new federal funds), remains to
be seen.
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of the housing bubble, so for the first time in recent
history, property tax revenues also took a substantial
hit (the dark blue line in Figure 3 dipped far below
the horizontal 0 line, indicating large and sustained
year-to-year declines). But, even then, income tax
revenues took a larger, deeper, and earlier hit while
sales tax revenues declined similarly to those from
property taxes.

Overall, though, the impact on income, sales, and
property tax revenues varies by downturn, but
income taxes are consistently the most volatile tax
type, property tax the least volatile, and sales tax
somewhere in between. Obviously, not all volatility is
“bad” in the sense of being harmful. Consistent and
large year-to-year increases in revenue, for example,
technically represent volatility. But the trend in Fig-
ure 3 clearly shows that revenue trends are cyclical,
with relatively large increases typically flanked by
relatively large decreases.

It follows, then, that revenue composition—partic-
ularly the balance of state versus local revenue (i.e.,
composition by source)—may carry serious im-
plications for the stability (or lack thereof) of K-12
spending. Specifically, since income and sales taxes
are both more volatile than local property taxes,
states that are more dependent on state revenue may
experience greater volatility.

This volatility can create major problems for educa-
tion policymakers and leaders at the state and district
levels, and this is an issue that has not received its
due attention in the literature in school finance and
education policy. And these effects are not limited to
the severe cuts that often occur due to major reces-
sions and downturns, such as the 2007-09 recession.

For instance, there is ample empirical evidence
suggesting that high-poverty (more state aid-de-
pendent) districts are seemingly inefficient in their
budget planning, particularly around their human
resource and personnel processes (Liu and Johnson
2006). They often fill teaching vacancies late in the
game, in a rushed manner, and when less qualified
candidates remain on the job market (Sorensen and
Ladd 2020). This apparent dysfunction, which is far
rarer in affluent districts, is often blamed on poor or
incompetent management, but it is entirely possible
that revenue volatility is a major or even the prima-
ry factor. Similarly, such unpredictability may help

explain why higher-poverty districts seem to have
more trouble recruiting and retaining good teachers
(Hanushek et al. 2004).

School districts need predictable annual expenditure
budgets to pay for teachers, support staff, and admin-
istration. Those expenditures are built on a founda-
tion of revenues from different sources and of differ-
ent types, each with different degrees of stability. If
that foundation consists primarily of state revenue,
particularly state income tax revenue, it is analogous
to a foundation of sand, one that can threaten the sta-
bility of the budgetary structure sitting on top of it.

In addition, insofar as higher-poverty districts rely
more heavily than affluent districts on state revenue,
the foundations will be shakier in the former. Put
simply, when 60-80 percent of a district’s funding
comes from the most volatile sources (state income
and sales taxes), it is in a much more precarious
situation than its counterparts receiving 10-20
percent from these sources. Because higher-poverty
districts rely more on state aid than do lower-poverty
districts, any volatility will affect the former more
acutely than it will the latter within any given state.

More important for our purposes here, the same
comparisons might be made between states. For in-
stance, if State A gets more revenue from state versus
local sources than does State B, it stands to reason
that the typical school district in State A will also
rely more on state revenue than a similar district in
State B. If so, then State A’s heavier reliance on state
revenue to fund its schools may be responsible for
more volatile school funding than is the case in State
B. This volatility will presumably affect higher-pov-
erty districts more acutely that it will lower-poverty
districts in both states, but the overall volatility (for
all districts, regardless of poverty) should, we predict,
be higher in State A versus State B. Accordingly, we
test our prediction that larger state shares will be
associated with more volatile K-12 funding.

The potential influence of revenue composition on
stability, however, is compelling on the surface but
may not materialize in practice (thus necessitating
our test). As with the relationship between revenue
composition and adequacy/equity, there are several
factors that may mitigate or nullify the influence
of revenue composition on spending volatility. If,
for example, states that rely more heavily on state



Albert Shanker Institute 2023

revenue also tend to be those with more untapped (or
tappable) property wealth, or which grant districts
greater flexibility to increase local revenue in response
to economic conditions, then the association between
composition and volatility might, for instance, be off-
set by districts raising local property taxes to fill state
revenue shortfalls (or by federal aid, which is higher
in some states, mainly poorer states, than in others).
Moreover, to reiterate, not all local revenue is proper-
ty tax revenue, and not all state revenue is from sales
and income taxes. If variation in these breakdowns

is associated with the state share of revenue, this too
could dilute the composition/volatility relationship.
We explore these possibilities to produce empirical
evidence about the potential influence of revenue
composition on stability.

THE PROMISE AND PITFALLS OF LOCAL
(PROPERTY) TAX REFORM

As illustrated by the foregoing discussion, the most
important general distinction—or policy choice—em-
bedded in our analysis is that between state (mostly
income and sales tax) and local (mostly property tax)
revenue. And, indeed, most reforms that focus directly
on changing the composition of school revenue (as
opposed to reforms that may affect composition but
as an unintended side effect) seek the reduction or
even elimination of property taxes as a school fund-
ing source. It is therefore worthwhile to discuss briefly
a couple of key issues surrounding such proposals, as
well as one alternative we will focus on below.

Property taxes are frequently a target because, for
one thing, they are generally unpopular (Cabral and
Hoxby 2012), and reducing or eliminating property
taxes can appeal to both conservative and progressive
voters (to the latter based on their regressivity). Vari-
ous policies capping or limiting property tax revenue
are enacted every year in many states (Kenyon et al.
2022).

A substantial body of literature, however, indicates
that simply imposing tax and expenditure limits on
state and local governments reduces the quality of

public services over time. Specifically pertaining to
public schooling, tax and expenditure limits have
led to increased pupil-to-teacher ratios (Figlio 1998),
reductions to the qualifications of teachers entering
the workforce (Figlio and Rueben 2001), and long-
term reductions to student outcomes (Downes and
Figlio 2007).

One of the plausibly beneficial ways to reduce local
property taxes, however, is not simply to decrease
them without replacement, but rather to provide more
state aid to cover the cost of providing the quality of
services desired, and distribute that aid toward bal-
ancing out property tax burdens across communities.
Most often, the preferred choice of replacement is
sales taxes, particularly “sin taxes” on products such
as alcohol and tobacco. As noted above, however, sales
tax revenues are more volatile than property tax rev-
enues (though less so than income tax revenue). And,
on the taxpayer side, sales taxes are even more regres-
sive than property taxes. That said, state sales taxes
might still be allocated equitably—that is, pooled and
distributed according to district need and capacity.
From this perspective, a policy replacing property tax
with state sales tax revenue could plausibly improve
adequacy and equity in exchange for greater volatility.

Yet, this type of reform also entails serious risks that
go beyond increased volatility. In 1993, Michigan
attempted a bold experiment: Eliminate property
taxes for education, and replace the revenues with a

2 percent increase in the general sales tax, as well as
additional selective sales tax increases, such as those
on tobacco products. But these sales tax increases
quickly proved insufficient to offset the $6.5 billion
revenue gap created by the elimination of the prop-
erty tax, and a significant portion of the property tax
was eventually restored (Addonizio, Kearney, and
Prince 1995). While a handful of studies showed posi-
tive effects of the policy on short-run spending equity,
the longer-term effect has been to significantly reduce
education spending in Michigan (Baker 2016). This
example, while a single policy in one state, illustrates
the serious risks of even well-intentioned policies
designed to leverage changes in revenue composition.*

* States have also attempted to provide property tax relief with replacement locally by permitting the use of local option sales taxes, which are sales taxes collected and
spent locally rather than at the state level. Like local property taxes, local option sales taxes can lead to significant disparities in revenues raised across jurisdictions,
exacerbating K-12 revenue inequity (Craft 2002). Interestingly though, inequities in sales-taxing capacity—the capacity of localities to raise sales taxes, or their sales tax
bases—fall differently across jurisdictions than do inequities in property tax revenues. Specifically, urban and suburban areas tend to have far greater sales tax capacity
than do rural areas. But, within suburban and rural areas, property tax capacity may vary more widely, whether based on residential housing values or the presence of

non-residential, commercial, and industrial properties.
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State taxation of commercial and industrial property
Replacing property tax revenue with state sales or
income tax revenue is one way to leverage compo-
sitional changes to reap the equity benefits of state
revenue, but it is far from the only approach, and

it may not even be the best approach. One of the
more promising ideas that has surfaced periodically
for decades is to impose state taxes on commercial
and industrial property. This proposal essentially
combines the strengths of state and local revenue:
commercial and industrial property tax revenue is
relatively stable, and imposing state rather than local
taxes on such property means that the revenue can
(in theory) be pooled and distributed equitably. The
downside, though, is that the distribution of the new
state revenue would have to offset the losses of local
revenue that would be incurred by major industrial
centers, which are often high-poverty areas.

In 2020, for instance, a California ballot initiative
proposed to split property tax rolls between com-
mercial/industrial and residential, for the purposes
of valuation and tax collections. The ballot initiative
would have created statewide taxation, based on
market value, of commercial and industrial proper-
ties, with revenues distributed first to cover revenue
losses from decreases to the state’s personal income
and corporate taxes, and to counties to cover the cost
of implementing the new plan. Sixty percent of the
remaining funds would then have been distributed
to local governments and special districts and 40
percent to school districts and community colleges.
The referendum was only narrowly defeated.

This idea, in the school finance literature, actually
dates back to the 1970s, while in the broader litera-
ture on property taxation it goes back to the 1960s
(Brazer 1961). One of the earliest explicit treatments
of this idea was by economist Helen Ladd in 1976, in
which she modeled the effects of adopting such a pol-
icy in the Boston metropolitan area (Ladd 1976). The
policy she examined was similar to California’s 2020
proposal, and she found that equity improvements
on either the revenue side or taxpayer side depended
on the formula for redistributing statewide tax col-
lections (i.e., redistribution had to be progressive).

Revisiting the idea in 1995, Ladd and Harris sim-
ulate the effects of this proposal in New York state

(Ladd and Harris 1995). Their findings were sim-
ilar to those of the Boston study, suggesting that a
sufficiently equalizing aid formula was needed to
allocate the state property tax revenues to offset rev-
enue losses for major commercial/industrial centers.
Brian Brent followed up in 1997 with a proposal for
dividing New York state into regions that would
share revenue from taxes on nonresidential proper-
ties, showing that in a state with the geographic and
economic diversity of New York, regional redistribu-
tion might mitigate some of the larger shifts in local
collections and redistribution (Brent 1999).

In short, then, state taxation of commercial and
industrial property has potential to exploit the
strengths of state revenue allocation and property
tax stability, but realizing such potential requires
equitable/progressive allocation of the new revenue.
Note, however, that these studies found only modest
equity gains because they observed only how those
revenues would be redistributed in a few states that
had relatively inequitable aid formulas at the time,
and not whether that same amount of aid could be
distributed more progressively toward the goal of
improving equal opportunity and adequacy. Notably,
two of the three states examined in the studies dis-
cussed above—Massachusetts and New York—exhib-
ited regressive K-12 funding in the mid-1990s, while
funding in the third (California) was flat (neither
regressive nor progressive).” Moreover, these studies
did not focus on the additional (potential) benefit of
redistributing volatility impacts—i.e., achieving more
stability by splitting property tax rolls—which is an
additional key benefit of this policy.

SUMMARY AND RESEARCH QUESTIONS

To reiterate, the primary goal of any K-12 school
finance system is to provide all students, regardless
of their backgrounds, with an equal opportunity

to achieve common outcome goals. Researchers,
advocates, and policymakers have paid a great deal
of attention to assessing whether states’ systems
achieve this goal. But one potentially important and
frequently overlooked factor is whether and how the
source of school funding might play a role in mediat-
ing these outcomes.

3 Authors’ calculations using data from the School Finance Indicators Database (Baker, Di Carlo, Weber, et al. 2022b).
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In Table 1, we summarize the salient features of and
our predictions for the three major types of state

and local taxes, which constitute the majority of all
state and local K-12 revenue. On the surface, in the
context of our analysis, the choice between state and
local revenue may represent a trade-oft between equi-
ty and stability, with greater reliance on state revenue
as a share of all revenue offering potential benefits
for adequacy/equity and potential costs for stability.
That does not, however, necessarily mean that states
that rely more heavily on state revenue will exhibit
more equitable (or adequate) funding, nor that more
local revenue-dependent states will enjoy more stable
school funding. State school finance systems are
incredibly complex, and numerous factors, some of
which are discussed above, might very easily mitigate
or counterbalance the impact of revenue composition
on these spending outcomes.

TABLE 1. FEATURES AND PREDICTIONS OF THREE

PRIMARY STATE AND LOCAL TAX REVENUE TYPES

Predicted impact on
K-12 funding
Tax/tax Primary Taxpayer | Adequacy/
base level progressivity |  Equity Stability
Property Local Moderate Low High
Sales State Low High Moderate
Income State High High Low

The purpose of this report is to provide a deep dive
into the relationships between the composition of
revenue (by source and type) and the adequacy,
equity, and volatility of public school district spend-
ing. We focus our efforts on the schools’ side of the
equation (i.e., adequacy/equity for school districts in
Table 1), with comparatively little emphasis on the
taxpayer side (i.e., progressivity for taxpayers), but
we emphasize that both must be kept in mind when
designing state school finance systems.

Based on the discussion above, our analysis ad-
dresses the following three research questions (all of
which can also be interpreted as hypotheses):

1. Do states that rely more heavily on state revenue
exhibit more adequate K-12 spending statewide?

2. Do states that rely more heavily on state revenue
exhibit more equitable K-12 spending (i.e., more
equal educational opportunity)?

3. Do states that rely more heavily on state revenue
experience more volatile K-12 spending?

These questions focus exclusively on composition
by revenue source—i.e., state versus local revenue
shares—but we also present some results that dis-
aggregate revenue by type, specifically the share of
state and local revenue from income taxes. The bulk
of our analysis consists of regression models using
data from virtually all U.S. states over a time period
that spans more than two decades. We turn now to
describing these data and models.
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To reiterate, revenue composition is our primary
independent variable of interest. Most of our focus

is on revenue by source (i.e., how much states rely

on state versus local revenue), but we also take a
quick look at composition by type (i.e., how much
states rely on income versus sales versus property

tax revenue). Our analysis examines the connec-
tions between revenue composition and two types of
outcomes (dependent variables): adequacy and equity
(separately); and stability/volatility.

We begin this section by discussing how we measure
revenue composition, adequacy, equity (equal op-
portunity), and stability. Following that, we offer an
overview of the methods and models that constitute
our analysis.

First, however, we would note that all of our analy-
ses exclude four states and the District of Columbia.
Alaska is excluded because it imposes neither state
individual income nor state sales taxes, and yet a
large proportion of its K-12 revenue comes from state
sources (severance taxes on gas and oil production);
this is a fundamentally different structure from

that in virtually all other states (it is also extremely
volatile). We do not include the District of Columbia
and Hawaii because both consist of a single govern-
ment-run school district, and so our focus on the
role of revenue composition by source does not really
apply (we also don’t calculate adequacy/equity esti-
mates for Hawaii, due precisely to its structure and
isolation). Finally, we exclude Nevada and Vermont
from all samples due to serious data irregularities in
those states.

MEASURING REVENUE COMPOSITION

Our analysis of revenue composition focuses on state
and local revenue, which we disaggregate by source
and type. Doing so, however, is not as straightfor-
ward as one might imagine. Despite the best ef-

forts of the U.S. Census Bureau to standardize data
collection across states, the sheer heterogeneity and
complexity of state budgets and finance systems gen-
erates particularity that complicates measurement
even with aggregate state-level indicators. We discuss
a couple of these issues below, in addition to present-

ing basic information about the measures we use in
our analysis.

Revenue composition by source. When looking at
K-12 revenue by government (level) source, we use
data from the U.S. Census Bureau’s annual survey of
school system finances (U.S. Census Bureau 2022a),
which includes both “shares” of revenue from local,
state, and federal sources (for our models), as well as
the per-pupil revenues (for a supplemental few graphs
and illustrations).

Unfortunately, linking revenues received by school
districts to students served by those revenues in their
districts is not easy, mainly because school dis-

tricts collect some revenues that are used to provide
services to communities as well as to students who
attend schools elsewhere, and these classifications
vary state by state. The revenue shows up as received
by the district, but the students on whom those reve-
nues are spent may not be included in the enrollment
counts for that district if, for example, they attend
charter schools run by nongovernmental entities
(which are not required to report their finances to the
federal government). This often leads to significantly
overstating revenues per pupil in districts with larger
charter school sectors. Because most of our revenue
by source analyses focus on revenue shares rather
than per-pupil amounts, this mismatch issue is not
as serious a problem as it usually is. However, in our
spending volatility outcomes, as well as when we
present per-pupil amounts (as we do in a few descrip-
tive analyses), we take steps to correct total revenue
amounts so that they only include categories of fund-
ing that are “matched” to reported enrollments.

Similarly, identifying K-12 revenue that is from the
state or from local property taxes should be relatively
transparent, simple, and comparable across states

or over time within the same state, but it too is not
straightforward. For example, many states require
that local districts raise a target amount of revenue
toward their own funding targets, either by a fixed
local property tax rate or some other calculation
based on local wealth and income. In the U.S. Census
data that we use, the revenues generated by these
state-imposed property taxes are sometimes counted
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as state revenues and other times as local revenues.
We bear this in mind when interpreting our results.®

Revenue composition by tax type. For a relatively
small group of models, we also look at composition
by tax type, which in our context refers to whether
revenues are derived from income, property, or sales
taxes. As we discuss below, these are not the only
types of taxes levied by state and local governments,
nor are taxes the only source of revenue that states
and localities receive. That said, we once again look
at these revenues at the aggregate state level. Broadly,
these include revenues derived from the following
taxes:

o Municipal and school property taxes
o Local, county, and state sales and excise taxes
o Local (where applicable) and state income taxes

We once again use data from the U.S. Census Bureau
(U.S. Census Bureau 2022b). These data are only
used to construct one variable (percent of total state
and local revenue from income taxes) in a few of our
models. We also use them to generate a few descrip-
tive figures, including Figure 3, above, and a couple
noted below.

It is important to note that these revenue-by-tax-type
data represent revenues collected for all public goods
and services, not just education. For local property
tax revenues, one can usually separate school from
municipal taxes and draw direct connections be-
tween revenue by tax type and the schools that this
revenue supports. We cannot, however, do the same
for state revenue—e.g., we cannot separate state

sales from income taxes when looking at K-12 school
revenue. These revenues largely get put into a state
general fund “pot.” They are essentially mixed to-
gether and then distributed to local districts through
state aid formulas. If the overall state pot is filled
50/50 with sales tax and income tax revenues, then
each district’s state aid might reasonably be assumed
to be similarly constituted, even if districts will be
receiving very different total amounts of state aid. In
any case, for data on revenues by tax type—totals, ac-
cumulated for all tax types and all public goods and

services—we can only report and analyze them here
at the state level (per capita in constant dollars).

Nevertheless, elementary and secondary education
does tend to be the largest single share of any state’s
public expenditures, especially when considering all
state and local sources of taxing and spending. On
average, current K-12 education spending constitutes
about 40-45 percent of total annual state and local
revenues.

MEASURING ADEQUACY AND EQUITY

Our adequacy and equity measures are the first of
two types of primary dependent variables in our
analysis (the other being volatility). In this case, we
are interested in whether and how revenue composi-
tion might influence the adequacy and equity of K-12
spending. These state-level estimates, however, must
be constructed using district-level data and models.

As noted above, for a school funding system to
provide for all children to have equal opportunity
to learn, it must set adequate funding levels for each
district. But each district serves a unique student
population and does so under a unique set of con-
ditions—from large urban centers to remote rural
spaces, from schools serving large shares of low-in-
come and minority students to schools in affluent
sprawling suburbs. These varying conditions and
student populations create vastly different costs for
districts, even when working to achieve common
outcome goals.

To determine the different costs for different school
districts, we use estimates from the National Educa-
tion Cost Model (NECM), which is available as part
of the School Finance Indicators Database (SFID)
(Baker, Di Carlo, Weber, et al. 2022a). As stated
above, cost is the amount of funding necessary for a
school district to meet a stated education outcome.
The NECM estimates this cost empirically using

a national database of school district finance data

in combination with data on student and district
characteristics. These data are matched with outcome
data: specifically, test scores in reading and math for
students in grades 3-8 that have been statistically

6 Further, when states reform their school funding systems, they sometimes change how they classify and report these revenues to the federal government (our data
source). This happened, for example, in the Census finance data for both Vermont and New Hampshire in the late 1990s, wherein a significant share of revenues
generated by local property taxes were suddenly reported as state revenues. Kansas, by contrast, adopted similar reforms earlier in that decade, but does not report the

property tax revenues generated by state minimum mill levies as state revenues.
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transformed to make them comparable across all
states (Reardon et al. 2021). The model determines
how student population characteristics (percentage
in poverty, percentage of English language learners,
percentage of students with disabilities, etc.) and dis-
trict characteristics (relative wage costs, enrollment
size, grade-level enrollments, etc.) affect student
outcomes, and how much funding is needed to reach
a specified goal (or “benchmark”) given these vari-
ations. We then compare these estimated adequate
funding levels, in each district, with actual spending
levels, which indicates the adequacy of funding in
that district. These district-level estimates are used
to construct our two state-level outcomes, discussed
below. For more details on the NECM, see Baker,
Weber, and Srikanth (2021).”

The common goal that we set as the adequacy
“benchmark” is relatively modest: national average
outcomes in reading and math. Because this goal is
based on an average, many students will, by defini-
tion, not achieve it. This outcome standard could,
of course, be raised or lowered; however, changes in
the outcome would necessarily change the amount
of spending necessary to achieve that outcome. We
choose here to stick with the national average as it
is a goal that is reasonably attainable for all or most
districts. Moreover, since our analysis here assess-
es both adequacy and equity in relative terms (i.e.,
comparisons within and between states), the choice
of common goal will have relatively little appreciable
effect on our results.

To be clear, the spending targets we use here—i.e.,
the NECM estimates—are just that: estimates. There
is no guarantee that a district spending at its target
will reach the stated goal (national average test scores
in math and reading for Grades 3-8). Districts cer-
tainly will have characteristics that are not captured
by our model that affect spending, requiring them

to spend more or less than the target to meet the
goal. Districts may also choose to spend revenues on

legitimate educational programs that will not affect
test scores (sports, the arts, counseling services,
etc.). Further, some districts may, in fact, engage in
practices that make them more fiscally efficient or
inefficient than others.

Despite these caveats, the spending targets we use
herein are reasonable estimates, based on actual data,
of the cost of achieving a basic level of equal edu-
cational opportunity across all school districts. As
such, they are useful for our current goal: assessing
the adequacy and equity of school spending within
and between states for the purposes of examining
the relationship of those outcomes with revenue
composition. In the analyses that follow, we use two
different measures (also see Box 1), both of which are
constructed using the district-level adequacy esti-
mates from the NECM:

1. Statewide adequacy (adequacy): This is an over-
all measure of how adequately states fund their
schools. We measure statewide adequacy in two
ways:

a. Percent adequate: Percent adequate is simply
the percentage of students in a given state and
year who attend schools in districts in which
actual per-pupil spending is equal to or greater
than estimated adequate levels.?

b. Average adequacy gap: The statewide adequa-
cy gap is the average difference (weighted by
enrollment) in a given state and year between
actual per-pupil spending and adequate
per-pupil spending (to achieve national average
outcomes) for each state, expressed as a per-
centage. For example, a value of 10 percent in-
dicates that the typical student’s district spends
10 percent above estimated adequate levels,
while a value of -10 percent indicates spending
10 percent below adequacy targets.

2. Within state equal opportunity (EO) gap (equi-
ty): Within-state equal opportunity, which we also
call “equity” in this report, is represented by the

7 In addition to the SFID’s district-level dataset of finance, student characteristics, and other variables (not published), the NECM relies heavily on three additional data
sources. The first is the Comparable Wage Index for Teachers (Cornman et al. 2019), an index of regional wage and salary variation developed by Dr. Lori Taylor of
Texas A&M in collaboration with researchers at the National Center for Education Statistics (Taylor 2014; Taylor, Fowler, and Schneider 2006). The second is the EDGE
School Neighborhood Poverty Estimates, also published by the NCES, which is specifically designed to measure poverty surrounding schools and districts (Geverdt
2018). The third and perhaps most important NECM data source is the Stanford Education Data Archive, a groundbreaking database of nationally normed test scores
going back to 2009 (Reardon et al. 2021). The SEDA allows for a better comparison of individual district’s test results across all states, a crucial tool for producing cost

model estimates that are comparable across the United States.

8 We typically prefer to use the percent of students in districts with funding below (rather than above) adequate levels, since our modest outcome goal (national average
test scores) lets us say with confidence that districts with funding below our estimated targets are inadequately funded, but not that districts above the targets are
adequately funded (as “percent adequate” would seem to imply). We choose percent adequate here so that the “directions” of all our adequacy and equity variables are
consistent, with positive effects/changes indicating desirable outcomes (i.e., more adequate or equitable funding).
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difference between the average adequacy gap for
the typical child in the highest-poverty quintile
(20 percent) of districts and that of the average
child in the lowest-poverty quintile, expressed in
percentage points. For example, if the lowest-pov-
erty districts spend, on average, at 30 percent
above estimated adequate levels (adequacy gap
of +0.30, or +30 percent) and the highest-pov-
erty districts spend 20 percent below estimated
adequate levels (adequacy gap of -0.20, or -20
percent), the EO gap would be -0.2-0.3 =-0.5, or
-50 percentage points. Larger gaps, of course, rep-
resent more equal opportunity, but note that gaps
in virtually all states and years are negative (i.e.,
funding is less adequate in the highest-poverty
than in the lowest-poverty districts), and so “larg-
er gaps” typically mean smaller negative gaps.’

Although our two statewide adequate measures are
highly correlated and both are useful, we generally
prefer the percent adequate measure in the context
of this analysis, since it does a better job of capturing
how widespread adequate funding is across a state.
Average adequacy gaps, in contrast, are subject to
inflation by districts where actual spending exceeds
estimated adequate spending by enormous margins,
which means that average gaps might be relatively
positive even if majorities of students attend school
in underfunded districts.

On a related note, it is possible for a state to have
relatively adequate funding overall but to also have
very large EO gaps. In fact, states in which funding is
more adequate tend to be those in which opportunity
is most unequal, and vice versa (Baker, Di Carlo, and
Weber 2022). This is true in states such as Con-
necticut and New Jersey, for example, where average
spending is widely adequate (at least by the modest
standard of national average student outcomes) but
the gaps between rich and poor are very large.

We have estimates for both adequacy and EO/equity,
by state, between 2009 and 2020. We cannot go back
any further because nationally normed testing data

are not available. All statewide adequacy and equity
estimates used in our models are available directly
(or can be easily calculated using the resources avail-
able) at: http://schoolfinancedata.org.

MEASURING VOLATILITY

Our second set of models focuses on the relationship
between revenue composition and the volatility (or,
conversely, stability) of K-12 spending over time.
Drawing on the existing literature (e.g., Cornia

and Nelson 2010; Seegert 2016), we construct three
measures to capture different forms and patterns of
spending volatility between 1998 and 2020. These
three measures are summarized in Table 2, and illus-
trated in Figure 4 using data from New Jersey

The first and simplest volatility measure (absolute
year-to-year change, or ABSCHG in Table 2) is the
absolute difference in per-pupil spending between
any given year t and the prior year ¢-1 as a percentage
of per-pupil spending in year t. If, for example, a giv-
en state spent $15,000 per pupil in 2018 and $16,000
per pupil in 2019, then the value of ABSCHG in 2019
would be the absolute value of the difference between
2018 and 2019 ($16,000-$15,000=$1,000) divided by
2019 per-pupil spending: $1,000/$16,000=0.0625

or 6.3 percent. Note, of course, that the value of
ABSCHG would still be 6.3 percent had spending
decreased from $17,000 to $16,000 between 2018 and
2019. In all three measures, we are interested in the
volatility of spending rather than whether it in-
creased or decreased.

This is clear in the illustration of ABSCHG in the
top panel of Figure 4 (which, again, uses data from
New Jersey). The left graph shows the actual year-
to-year percentage change in K-12 spending (pos-
itive or negative) between 1998 and 2020. During
this time period in New Jersey, some year-to-year
changes were negative and some were positive. And,
to some extent, they balance each other out. In the
right graph, in contrast, we present the absolute val-
ues of those changes (and so large negative changes

9 Adequacy gaps can be calculated for any state/year combination as the percentage difference between statewide average spending per pupil (necm_ppcstot_state)

and statewide average estimated costs per pupil (necm_predcost_state) in the SFID’s State Indicators Database. Equal opportunity gaps can be calculated (also in the
State Indicators Database) by calculating the average adequacy gap for the highest-poverty quintile of districts in a given state/year (the percentage difference between
necm_ppcstot_qg5 and necm_precost_q5) and subtracting it from the average adequacy gap for the lowest-poverty districts in that state/year (the percentage difference
between necm_ppcstot_ql and necm_ppcstot_ql). Equal opportunity gaps can be calculated in a given state/year using the SFID’s District Adequacy Database as an
enrollment-weighted average of a dummy variable measuring whether spending (ppcstot) is equal to or greater than estimated costs (predcost) in each district. Note
that the most recent district-level adequacy estimates that have been published as of the release of this report include data between 2009 and 2019, but our analysis
also includes 2020 estimates. These latter estimates (as well as updated estimates for all previous years) will be published in early 2023. All of these datasets are freely

available at: http://schoolfinancedata.org.
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TABLE 2. DESCRIPTION OF K-12 SPENDING VOLATILITY MEASURES

Absolute year-to-year change in

Volatility measure ~ Time period (varies by) Calculation
Absolute change

Year to year (1998-2020)
(ABSCHG)

Time Period

direct K-12 per-pupil spending as
a percentage of direct per-pupil

Interpretation

What’s the overall magnitude of
change in spending from one year
to the next?

spending or abs(X, - X ) / X,

Standard deviation of the absolute

By period: pre-recession
(1998-2006); recession

change in direct K-12 per-pupil

What'’s the average variation in
change in spending for the three
periods, relative to the average
amount of variation?

What’s the overall magnitude of
change in spending from one year

Volatility . spending within each combination
(2007-13); post-recession i ) o
(TPVOL) of state and time period divided by
(2014-20) .
the mean for the period
Squared standardized residuals
Trend Volatility 4 ) i
Year to year (1998-2020) from regression of direct K-12 per-
(TRNDVOL)

pupil spending on year and state

essentially appear as large upward swings in the
graph). This captures the size, or magnitude, of the
variation alone without regard for whether it was
upward or downward.

The second volatility measure in Table 2 (TPVOL),
which is also presented for New Jersey in Figure 4 (in
the middle panel), is constructed by first dividing our
panel dataset into three time periods: pre-recession
(1998 to 2006); “K-12 recession” (2007-2013); and
post-recession (2014-2020).° We then calculate the
standard deviation of absolute year-to-year changes
within each state and time period—i.e., the amount
of variation in year-over-year changes for each
period/state combination, taking both positive and
negative changes. We divide the standard deviation
for each period by the mean for that period, to put
that variation from all states onto a common (pro-
portionate) scale. This is done by time periods to
capture the average amount of variation over these
periods, rather than each year-to-year change. So, for
instance, was the average year-to-year change during

to the next, relative to the average
annual change?

this time period greater or less than it was during
other time periods? A larger change in a single year
might be offset by more stability around that change
during any particular period.

In the middle panel of Figure 4, the left graph shows
the mean and standard deviation of the change with-
in each of the three time periods in New Jersey, with
the standard deviation divided by the mean (the time
period volatility, or TPVOL measure in Table 2) in
the right graph. For example, in the first (pre-reces-
sion) time period, the mean change was about $250
per pupil and the standard deviation was approxi-
mately $500, and so the TPVOL ratio in the graph
on the right is 500/250, or about 2. Since these are
all calculations within time periods, there is a kind
of “step-and-plateau” trend in both graphs (you can
think of these graphs as trend bar graphs connected
by lines). Note that, in New Jersey, TPVOL (the right
graph) is by far highest in the third (post-recession)
time period, because the mean change during this
period was quite small (the rightmost plateau in the

' The “official” duration of this recession was 2007-2009, but its impact on school budgets lasted far longer (Baker and Di Carlo 2020). We therefore conceptualize the

time period 2009-2013 as the “K-12 recession.”
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[0 FIGURE 4

Ilustration of three volatility measures
Trend in “underlying” and final outcome measures of volatility (absolute change, time period volatility, and trend volatility) in
New Jersey, 1998-2020
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orange line in the left graph is roughly $50 per pupil)
but the standard deviation of that change (the right-
most plateau in the teal line) was comparatively high
(around $500 per pupil); basically, there were large
increases and decreases during this period that most-
ly cancelled each other out. As a result, volatility ac-
cording to TPVOL is severe during this time period
even though the mean and standard deviations for
this period are both equal to or lower than they are
for the two previous periods (since the denominator
is so low). In this measure, in other words, volatility
is defined within time periods relative to the mean.

Third and finally, we use a regression-based approach
(trend volatility, or TRNDVOL in Table 2), in

which we calculate the standardized residual around
the longitudinal trend for spending and square

that residual (for each state) to generate only posi-
tive values representing the magnitude of variation
around the trend. Put more simply, we calculate

the trend in spending between 1998 and 2020 as

if it were a perfectly straight, upward sloping line,
and then we measure how much the actual trend in
spending “wraps around” (or diverts from) that line
(once again, in absolute terms, without regard to
whether the actual trend “wraps” above or below the
fitted trend). These diversions are called “residuals.”
The left graph of the bottom panel Figure 4 shows
how the actual spending trend in New Jersey wraps
around the “fitted” trend, whereas the right graph

in the bottom panel presents the actual values of
TRNDVOL (which looks somewhat similar to the
ABSCHG trend).

The models using these three volatility measures, like
the illustrative New Jersey graphs in Figure 4, include
data between 1998 and 2020. This sample (i.e., the
number of years) is larger than that for our adequacy
and EO models because we are no longer constrained
by the availability of normed testing data, which
limits the NECM sample to 2009-2020.

METHODS AND MODELS

We estimate a series of regression models designed
for panel data, which are data that include multiple
cases (in this case, states) over multiple time periods
(in this case, years). The purpose of these models is to
examine the relationship between revenue composi-
tion (source and type) and the adequacy, equity, and
stability/volatility of school district spending. They

include “between effects” and “fixed effects” models
of adequacy/equity, and “random effects” models of
volatility. Between effects models look at variation
across states over time whereas fixed effects models
look at variation within states over time. Random ef-
fects models estimate an average of “between effects”
(between states) and “fixed effects” (within states
over time).

They are all state-level models (observations rep-
resent state/year combinations) that examine the
connection between K-12 revenue (composition) and
spending (adequacy, equity, and volatility). As dis-
cussed above, there are compelling reasons to believe
that composition might influence these spending
outcomes, but there are also potentially important
factors that could offset or even nullify these effects.
The purpose of our models is to test these associa-
tions. We will describe these models in greater detail
as we present them in the next section.

In the meantime, we emphasize that our state-level
models and data are not particularly well-suited for
untangling cause and effect—i.e., they are appro-
priate for determining whether there is some con-
nection between composition and adequacy, equity,
and volatility, not necessarily whether variation in
composition actually causes these outcomes.

Although most of our models include fixed ef-
fects—i.e., they examine whether changes in com-
position are associated with changes in our three
outcomes within states over time, which might help
to account for differences between states—there is
too much complexity, and too many measurable and
unmeasurable potentially confounding factors, for us
to draw any causal conclusions. We do, however, in-
terpret our results as evidence of the possibility that
composition may influence adequacy, equity, and
volatility, and that our findings, therefore, may be of
relevance to policymakers and advocates seeking to
improve these outcomes.

A note on the pandemic recession. Events over

the past two to three years merit a brief mention.

In mid-2020, the general consensus was that school
budgets were about to take a second catastrophic hit
in just over a decade, this time due to COVID-19
and the pandemic-fueled economic downturn (Bak-
er and Di Carlo 2020). The outlook has improved a
great deal. As of late 2022, most states were report-
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ing at least fairly strong fiscal conditions and min-
imal budget cuts (NASBO 2022). Moreover, thanks
to timely federal aid and a relatively quick recovery,
the pandemic did not create the massive damage
that was expected in 2020 and 2021. While there is
still a substantial amount of uncertainty, including
the condition of budgets when federal aid runs out
over the next few years, public schools seem to have
mostly dodged a bullet.

In any case, the latest data in this report pertain to
the 2019-20 school year, a time period that includes
only the earliest months of the pandemic. We do not
believe that the influence of composition on school
funding adequacy, equity, and volatility during the
brief “pandemic recession” and its aftermath will

be large or persistent, but that remains to be seen.

In any case, the release of recent national testing
data suggests that the pandemic had a rather severe

negative impact on the testing performance of the
current cohort of U.S. students, particularly disad-
vantaged and struggling (lower-scoring) students
(National Center for Education Statistics 2022). We
would suggest that one major reason why students

in higher-poverty districts bore the brunt of the ill
effects—as well as why they were so far behind even
before the pandemic—is the vast difference in the
adequacy and stability of resources between these
districts and their more affluent counterparts. To the
degree such outcomes can be improved (or at least
better understood) by examining the role of revenue
composition, our analysis may speak directly not
only to the pandemic recession, but also to economic
downturns yet to come.
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REVENUE COMPOSITION BY STATE
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We begin the presentation of our results with a
quick look at how revenue composition (by type and
source) varies from state to state. We then present
the results of our models examining the relationship
between revenue composition and funding ade-
quacy/equity, followed by the results of our models

Most of our analysis focuses on K-12 revenue compo-
sition by source (local, state, federal), but since many
of the differences between states in their composition
by source are due to underlying differences in tax
revenue by type (state, sales, property), we begin with
Figure 5, in which we present the shares of total tax
revenue by tax type and state in 2020. Note that this
reflects all state and local tax revenue, not just K-12
revenue (since, as mentioned above, we cannot disag—
gregate state K-12 revenue by type).

Education spending tends to be among the largest
shares of any state budget and of total state and local
taxing and spending, but it’s not the only expendi-
ture supported by these tax revenues. Local property
taxes constitute the majority of local revenue, and
they support a variety of other municipal services,
such as police and fire protection, libraries, health
centers, road maintenance, and numerous other im-
portant public services. State taxes likewise support a
wide range of services other than K-12 schools.

But not all state and local revenue comes from taxes,
and so not all revenue is included in Figure 5. For ex-
ample, one of the largest sources of revenue in many
states is “charges” (e.g., public college and university
tuition, highway tolls, etc.). Finally, note that Figure 5
includes but does not separate out all types of taxes;
severance taxes, for example, are included in the
“other” category, as are so-called selected sales taxes
imposed on goods such as alcohol and tobacco.

The typical tax revenue portfolio averaged across
these states is relatively balanced. The unweighted
averages across the states in Figure 5 are roughly 31
percent of tax revenue coming from property taxes,
36 percent from sales taxes, 24 percent from income

focused on the association between composition and
stability/volatility (including how this relationship
varies by district poverty). Finally, we summarize
our results and carry out a brief supplemental anal-
ysis of property tax bases that is motivated by our
main findings.

taxes, and the rest (about 9 percent) from other types
of taxes (national weighted averages that include all
states are no more than 1-2 points different from
these totals). Yet these proportions, as the figure
shows, vary quite dramatically between states.

States such as New Hampshire, Texas, and New
Jersey rely most heavily on property taxes for their
total state and local tax revenue (over 40 percent), but
for somewhat different reasons. New Hampshire, for
instance, levies neither a general state sales tax nor
individual income tax (generating relatively small
portions of gray and teal bars in the figure), thus
choosing to rely predominantly on property taxes.
Yet New Hampshire does tax interest and dividends
income and also imposes selective sale taxes. Texas
(as a state) does not tax individual income and pulls
in virtually no income taxes, relying on property and
sales taxes for over 90 percent of its revenue.

In contrast, New Jersey, as well as other states toward
the top of the figure (e.g., Maine, Rhode Island, Con-
necticut, and others), shows how property taxes can
constitute a relatively large share of total tax reve-
nue even when all major tax types are levied. These
are relatively wealthy states that pull in substantial
(mostly local) property tax revenue despite also tax-
ing income and sales.

At the other end of the spectrum, states like Ala-
bama, Delaware, and New Mexico rely much less

on property taxes as a share of total tax revenue, but
also for somewhat different reasons. Localities in
Alabama and New Mexico tax residential property at
relatively low rates, on average (Fritts 2022). Dela-
ware, on the other hand, not only taxes property

at relatively low rates, but it also collects corporate
income and franchise taxes, revenues from which
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[ FIGURE 5

State and local tax revenue composition
State and local tax revenue as a percentage of total tax revenue, by tax
type, 2020
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Vermont, which are excluded from our main analysis.
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are substantial insofar as the state is home to many
businesses seeking its lax business laws; this inflates
Delaware’s “other” share in Figure 4, which, along
with relatively high income tax revenue, compen-
sate for its low property tax rates and lack of general
sales taxes.

Finally, given that some of our models will focus

on the percent of total state and local revenue from
income taxes, it bears noting that the states that
rely most heavily on income taxes for their total tax
revenue (i.e., Maryland, Oregon, New York, Massa-
chusetts, and Kentucky) all draw at least 37 percent
of their taxes from incomes. Conversely, of course,
states that rely least heavily on income taxes include
those that, as mentioned above, do not impose taxes
on income, including Florida, South Dakota, Ten-
nessee, Texas, and Wyoming, while Washington and
New Hampshire tax capital gains and investment
income only.

Moving on, Figure 6 presents public school district
revenue by source (including federal aid) in 2020.
Unlike Figure 5, this breakdown includes K-12
education revenue exclusively. Figure 6 is sorted by
the share of K-12 revenue from state sources, as this
is the compositional variable we will be using in our
models, and the revenue sources in Figure 6 appear
in a somewhat different order from left to right than
did their tax type analogues in Figure 5.

Nationally, on average, about 46 percent of K-12
revenue comes from local sources, 47 percent from
state sources, and the rest (7-8 percent) in the form
of federal aid (Cornman et al. 2022). In the 46 states
presented in the figure, the unweighted averages are
similar (49 percent state, 43 percent local, 8 percent
federal). Once again, of course, these proportions
differ a great deal by state.

As would be expected, on the bottom of the figure we
see that the states that rely most heavily on property
taxes to raise revenue also tend to receive the largest
share of their total tax revenue from local taxes (from
Figure 5). This includes New Hampshire, Connecti-
cut, and Nebraska (though some of the “state” rev-
enue shown for New Hampshire schools is derived
from property taxes). By contrast, most of the state
revenue in Connecticut is derived from income and
sales tax, but state revenue constitutes a similar share
of total school district revenue as in New Hampshire.
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Our first research question focuses on the relation-
ship between revenue composition and the adequacy
of K-12 school funding—specifically whether, as we
predict, states that rely more heavily on state reve-
nue to fund their schools also tend to exhibit more
adequate spending statewide—with adequacy defined
in terms of either the percent of students in districts
with adequate funding or the statewide adequacy
gap (percent difference between actual and adequate
spending for the typical student). To reiterate, this
prediction is plausible insofar as states that rely
more heavily on state revenue, which is pooled and
(typically) distributed according to district need and
capacity, might achieve more widespread adequate
funding thanks to this targeting.

We begin by depicting in Figure 7 the simple bivar-
iate relationship between K-12 revenue composition
(specifically the state share of K-12 revenue) and
statewide adequacy, with separate panels for the
two “versions” of the statewide adequacy measure.
These data are for 2020, the latest year for which we
have estimates.

The two scatterplots reveal at best an inconsistent
association between state share and statewide ade-
quacy. Several states with high state revenue shares,
such as Texas and Florida, also have relatively inade-
quate funding statewide (measured either as percent
adequate or the average gap). Conversely, several
other states, such as New Hampshire and Connecti-
cut, achieve relatively high statewide adequacy results
despite comparatively low state revenue shares.

These plots, however, examine only one year and they
do not control for a host of other factors that may
shape spending adequacy. For example, some states
simply spend more than others, and so what may
seem like a “compositional effect” might simply be a
result of the resources devoted to schools. In addi-
tion, these bivariate relationships only look at differ-
ences between states, each of which has very different
economic conditions to overcome and different tax
policy and education funding structures. It is equally
important to ask what happens when, within each
state, the state share is increased or decreased over
time? Does adequacy improve?

REVENUE COMPOSITION AND STATEWIDE ADEQUACY

Accordingly, in Table 3 we present the results of four
different models. Two of these models (models 1 and
3 in the table) are “between effects” (BE) regression
models, one for each of our two adequacy measures
(percent adequate in model 1 and the average ade-
quacy gap in model 3). These models examine the
association between composition and adequacy be-
tween states—more specifically, they explore whether
states that rely more heavily on state revenue to fund
their schools tend to exhibit more adequate spending
overall. The other two models (models 2 and 4) are
“fixed effects” (FE) regression models, which focus
on whether adequacy tends to increase when the
state share increases over time. In these models, states
to some extent serve as their own control variables,
since any time-invariant factors are essentially ac-
counted for by the within-state focus. The samples of
all four models include data from 2009-2020.

All four models also control for fiscal effort (total
state and local K-12 direct spending as a propor-

tion of aggregate personal income), which is from

the School Finance Indicators Database (Baker, Di
Carlo, Weber, et al. 2022b), as well as the share of
K-12 spending from federal sources, which is from
the same source as our compositional data (the U.S.
Census Bureau). We include the effort variable so as
to capture how variation in the state share of K-12
revenue, within or between states, affects adequacy,
assuming overall state effort remained constant. This
matters because overall effort represents more fund-
ing and, thus, at least potential reduction of adequacy
gaps. But, does it matter if we simply change where
that money is coming from? Similarly, controlling
for the federal share allows us to capture the major
additional source of revenue that may differ across
states or change over time and may affect overall ade-
quacy (and the inclusion of this federal share variable
means that we can interpret our state share variable
versus the alternative of the local share).

The results in Table 3 offer somewhat mixed evidence
regarding the relationship between the share of fund-
ing coming from the state and the overall (statewide)
adequacy of funding. On the one hand, the state
share coeflicient from model 2 (fixed effects model)
indicates a statistically discernible positive relation-
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Statewide adequacy by revenue composition
Scatterplots of (A) percent of students in districts with spending above estimated adequate levels by state source share of K-12 revenue and (B)
percent difference between actual and estimated adequate spending for the typical student and state source share of K-12 revenue, 2020
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TABLE 3. MODELS OF STATEWIDE ADEQUACY ON K-12 REVENUE SOURCE (STATE SHARE)

Dependent variable (statewide adequacy measure)

Percent adequate
Independent variable (1) BE
State share of K-12 revenue -0.2384
(0.2934)
Federal share of K-12 revenue -5.8383%*
(1.3214)
Fiscal effort 10.1053
(6.1031)
Constant 0.7887**
(0.3330)
Observations 552
R-squared 0.550
Number of states 46

Average adequacy gap
(2) FE (3) BE (4) FE
0.2968** -0.5917 0.0567
(0.1325) (0.3878) (0.1461)
-0.2234 -5.5049*%¢ -0.4874
(0.1908) (1.7465) (0.2104)
7.6837%* 21.7743%* 9.5101%*
(1.0788) (8.0664) (1.1897)
0.1084 0.0138 -0.2801%%*
(0.0848) (0.4401) (0.0936)
552 552 552
0.103 0.533 0.116
46 46 46

*p<0.10 ** p<0.05 *** p<0.01

Note: Results of between effects (models 1 and 3) and fixed effects (models 2 and 4) regressions of two statewide adequacy outcome measures on compositional and contextual
variables (panel dataset of 2009-2020). The “percent adequate” outcome (models 1 and 2) is the percentage of students in each state/year attending school in districts in which actual
spending exceeds estimated spending adequate to achieve national average math and reading scores in grades 3-8 (see text for details on cost model). The “average adequacy gap”
outcome (models 3 and 4) is the percent difference between actual and estimated adequate spending for the typical student in each state/year (i.e., average gap weighted by district
enrollment). See text for details on cost model from which adequacy estimates are drawn. Fiscal effort is total state and local spending (direct on K-12 education) divided by aggre-
gate personal income. All models exclude Alaska, the District of Columbia, Hawaii, Nevada, and Vermont. Standard errors in parentheses.

Data sources: U.S. Census Bureau; School Finance Indicators Database

ship—i.e., our preferred version of the statewide
adequacy measure (percent of students in adequately
funded districts) increases within states as the state
share increases over time.

In the same model type (fixed effects) where adequa-
cy is measured in terms of the percentage funding
gap for the typical student (model 4), the coefficient
is not significant at any conventional level, but since
these estimates apply to (nearly) the entire popula-
tion of states rather than just a representative sample,
it bears noting that this coeflicient is also positive

(adequacy increases with state share over time, with-
in states).

On the other hand, the between effects (BE) mod-

els (models 1 and 3), which, to reiterate, gauge the
association between composition (state share) and
adequacy between states rather than over time, both
yield state share coeflicients that are both not statis-
tically discernible and negative as well (i.e., adequacy
actually tends to be lower in states with higher state
revenue shares). This certainly does not square with
the idea that state revenue might be targeted more
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effectively by district need, but it also reflects the

fact that, as is evident in the scatterplots in Figure 7,
many high-spending states with comparatively wide-
spread adequate spending are wealthy states (e.g.,

the Northeast) that draw substantial revenue from
local property taxes (the upper left area of the plots in
Figure 7). Conversely, several states with widespread
below-adequate funding are heavily dependent on
state revenue (the lower right area of the plots). So,
states with high state shares may not exhibit more
adequacy, and may actually exhibit less adequacy,

but they may also tend to achieve more adequate
funding by increasing their state share. This may be
especially true in states that strictly regulate and cap
local property tax revenues, leaving state aid to be
the primary determinant of fluctuations in spending
adequacy, including some very low spending states
such as Arizona.

Next, in Table 4, we explore whether tax type, specif-
ically the share of revenue generated by income taxes,
is related to spending adequacy. The structure and

TABLE 4. MODELS OF STATEWIDE ADEQUACY ON STATE AND LOCAL REVENUE TYPE

(INCOME TAX SHARE)

Dependent variable (statewide adequacy measure)

Percent adequate Average adequacy gap

Independent variable (1) BE (2) FE (3) BE (4) FE
Income tax share of S&L revenue 0.3968 -0.3518% -0.0972 -0.0189
(0.3766) (0.1921) (0.4879) (0.2152)

State share of K-12 revenue -0.6688 0.3207** -0.9631* 0.1361
(0.4057) (0.1257) (0.5257) (0.1408)

Year 0.0005 0.0000
(0.0010) (0.0011)

Constant 0.7622*** -0.6315 0.5683** -0.0649
(0.2114) (1.9576) (0.2739) (2.1931)

Observations 552 552 552 552
R-squared 0.074 0.019 0.076 0.002
Number of states 46 46 46 46

*p<0.10 ** p<0.05 *** p<0.01

Note: Results of between effects (models 1 and 3) and fixed effects (models 2 and 4) regressions of two statewide adequacy outcome measures on compositional
and contextual variables (panel dataset of 2009-2020). The income tax share variable represents the proportion of all state and local revenue from income taxes
(including but not limited to K-12 revenue). The “percent adequate” outcome (models 1 and 2) is the percentage of students in each state/year attending school
in districts in which actual spending exceeds estimated spending adequate to achieve national average math and reading scores in grades 3-8 (see text for details
on cost model). The “average adequacy gap” outcome (models 3 and 4) is the percent difference between actual and estimated adequate spending for the typical
student in each state/year (i.e., average gap weighted by district enrollment). See text for details on cost model from which adequacy estimates are drawn. Fiscal
effort is total state and local spending (direct on K-12 education) divided by aggregate personal income. All models exclude Alaska, the District of Columbia,
Hawaii, Nevada, and Vermont. Standard errors in parentheses.

Data sources: U.S. Census Bureau; School Finance Indicators Database
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details of Table 4 are very similar to those in Table 3,
with one key difference for our purposes: in lieu of
the federal share variable, the models in Table 4 use
a variable measuring the share of total state and local
taxes that comes from income taxes. Note that, as
discussed above, due to data limitations (most states’
finance systems pool state revenue regardless of type)
this is the income tax share of all state and local
revenue, including but not limited to school revenue.
While we can identify the share of K-12 school fund-
ing that comes from federal, state, or local sources,
we cannot identify the share of state funding that
comes from, say, income or sales taxes. Those reve-
nues tend to go into a single pot at the state level that
is then distributed to districts.

That said, the purpose of these models is essentially to
test whether, all else being equal, greater reliance on
income tax revenue is associated with more adequate
K-12 spending. As discussed above, states vary widely
in the share of their K-12 revenue that comes from
state sources (Figure 6), as well as in the share of their
total state and local revenue drawn from income taxes
(Figure 5). Advocates for increasing reliance on state
revenue for schools (with decreased reliance on local
property taxes) typically favor increasing state income
tax revenue specifically, since state income taxes are
progressive in terms of who pays them (i.e., lower-in-
come families pay a smaller proportion of their in-
come than do higher earners) (Wiehe et al. 2018). The
models presented in Table 4 test, albeit very roughly,
whether greater “fidelity” to this proposal—greater re-
liance on state income taxes as a share of overall state
and local revenue—is associated with improvements
in the adequacy of K-12 spending.

These models again include a measure of the share of
school revenue that comes from the state to capture
the overall importance of state revenue to schools
and the likelihood that shocks to any one source (like
income taxes) of state revenues would affect school
spending. If state share of school funding is small,
even if income taxes make up a large part of state
and local revenue, they may have a negligible effect
on school funding. In other words, if the income tax
share of total state and local revenue is higher, is K-12
funding more adequate, regardless of the total state
share of K-12 revenue?

The results in Table 4 are inconsistent at best. The
coeflicient for the income tax share variable is only
marginally significant (p<0.10) in one of the models
(model 2) and not significant at any conventional
level in the other three models. Moreover, the income
tax share coefficient is actually negative in three of
the models (larger income tax shares are associated
with less adequate spending). The sole exception is
model 1 (the between state model of the percent ad-
equate outcome), the coefficient for which is positive
(but not significant). In short, we find little compel-
ling evidence that states relying more on state income
tax revenue exhibit more adequate K-12 spending
independently of overall state share. This likely
occurs because of the various contextual reasons
why some states do and do not rely on income taxes
to support state revenues (i.e., the limitations of our
state-level models). Some of these reasons are region-
al, some ideological, and others historical precedent
or artifact.

REVENUE COMPOSITION AND EQUITY (EQUAL OPPORTUNITY)

Our second research question, as well as our analyt-
ical approach to it, is basically the same as the first,
except instead of statewide adequacy we are looking
at equity, or equal educational opportunity. As dis-
cussed above, we define equity in terms of difference
in the average adequacy gap between the highest-
and lowest-poverty district quintile within each state.
For example, if the lowest-poverty districts spend,
on average, at 30 percent above estimated adequate
levels (adequacy gap of +0.30, or +30 percent) and
the highest-poverty districts spend 20 percent below

estimated adequate levels (adequacy gap of -0.20, or
-20 percent), the EO gap would be -0.2 - 0.3 =-0.5,
or -50 percentage points. Larger gaps (or, far more
commonly, smaller negative gaps), of course, repre-
sent more equal opportunity.

We begin once again by examining the simple
bivariate relationship between composition and
equity. The scatterplot in Figure 8 depicts the associ-
ation between the percent of each state’s K-12 school
revenue from state sources and its EO gap. Note that
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Equal educational opportunity gaps (equity) by revenue composition
Scatterplot of the difference in the average adequacy gap (percent difference between actual and estimated adequate spending) between the

highest- and lowest-poverty districts and state source share of K-12 revenue, 2020
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EO gaps (on the vertical y axis) toward the top of the
plot (smaller negative gaps, which are of course larger
numbers) are those in which opportunity is more
equal, even though there is not a single state in which
the gap is any larger than -18 points (i.e., the adequacy
gap in the highest-poverty districts is 18 points lower
than the gap in the lowest-poverty districts).

The plot depicts a somewhat unusual relationship
between state share and EO gaps. There is no obvious
linear relationship there, with most states arrayed in
a horizontal cluster across the top of the plot area.
On the other hand, it is clear that the seven to 10
states with enormous EO gaps (in the bottom of the
plot) are all states in which a relatively low share of
total K-12 revenue comes from state sources. No state
with greater than a 50 percent state share has a very

large EO gap. This includes almost the entirety of

the Northeast region. This region is where the idea

of property tax funding of schools was essentially
founded, and has evolved for well over a century into
a patchwork of highly fragmented municipal and
district boundaries with schools that have long been
dependent on local revenue but have bumped up
against progressive political ideals leaning toward the
equity of state aid (Baker 2018).

Once again, we turn to multivariate regression
models for panel data to more thoroughly examine
the association between composition and equity. The
models presented here are the same as those present-
ed for statewide adequacy above, except there is only
one “version” of our EO measure rather than two.
Table 5 presents the result of the models of equity (EO
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TABLE 5. MODELS OF EQUAL OPPORTUNITY GAPS ON

K-12 REVENUE SOURCE (STATE SHARE)

Independent variable (1) BE (2) FE
State share of K-12 revenue 1.7388*** 0.3730
(0.5494) (0.3445)
Federal share of K-12 revenue 9.0500*** -2.9105%**
(2.4742) (0.4961)
Fiscal effort -33.5164%%* -31.6371%**
(11.4272) (2.8059)
Constant -1.2499* 0.4379**
(0.6234) (0.2207)
Observations 552 552
R-squared 0.632 0.320
Number of states 46 46

*p<0.10 ** p<0.05 *** p<0.01

Note: Results of between effects (model 1) and fixed effects (model 2) regressions of
statewide equal opportunity gaps on compositional and contextual variables (panel dataset
0f 2009-2020). Equal opportunity (EO) gaps are expressed in percentage points (positive
coeflicients indicate more equal opportunity); for example, a gap of -0.50 (-50 percentage
points) means that the (weighted) average adequacy gap among the lowest-poverty districts
in that state is 50 percentage points higher than that of the highest-poverty districts. District
(Census) poverty quintiles are defined state by state. Estimates of adequate spending are
“benchmarked” to the (modest) common student outcome goal of national average math
and reading scores in grades 3-8 (see text for more details on the national cost model from
which these estimates are drawn). Fiscal effort is total state and local spending (direct on
K-12 education) divided by aggregate personal income. All models exclude Alaska, the
District of Columbia, Hawaii, Nevada, and Vermont. Standard errors in parentheses.

Data sources: U.S. Census Bureau; School Finance Indicators Database

gaps) on state revenue shares (again with controls for

effort and federal shares). Positive coeflicients indicate

more equal opportunity—i.e., smaller discrepancies
in adequacy gaps between states” highest- and low-
est-poverty districts.

The coeflicients from the between effects (BE) model
(model 1) suggest that states with larger shares of
revenue from state sources tend to exhibit more
equal educational opportunity (smaller EO gaps). We
interpret this to be a result of the fact that state aid is
typically targeted at districts with greater need and
less local capacity, which, all else being equal, may
reduce adequacy discrepancies between high- and
low-poverty districts (i.e., may increase equity or
equal opportunity as we define it)."

Moving on to the fixed effects (FE) model (model 2),
we find that increases in the share of states’ K-12 rev-
enue coming from state sources are also associated
with more equal opportunity (i.e., a positive coefhi-
cient), but this estimate is not statistically significant
at any conventional level. In short, within the time
frame of our sample (2009-2020), running larger
shares of funding through the state formula, all else
being equal, does seem to be associated with with-
in-state reductions in EO gaps over time, but this re-
lationship is not sufficiently systematic, or consistent,
to produce statistically significant estimates."?

Table 6, which is analogous to Table 4, examines
whether EO gaps are associated with the percent of
total state and local revenue coming from income
taxes specifically. As with the models presented in
Table 4, the purpose here is to evaluate whether the
most common equity-focused proposal for composi-
tional reform—greater reliance on state aid over local
revenue, specifically on state income taxes, which are
progressive—is associated with better outcomes, in
this case more equitable K-12 spending. To reiterate,
our income tax share variable represents the propor-
tion of all state and local revenue from income taxes,
not just the share of K-12 revenue (since we cannot
separate out income tax from other types of state
revenue going to schools).

Table 6 suggests that greater reliance on state income
taxes is actually associated with less equal educa-

1Tt bears noting that the effort coefficients from both models are negative (and statistically discernible). This suggests, somewhat counterintuitively,
that states that put forth more overall effort, whether in any given year or over time, actually tend to have larger EO gaps, all else being equal. This is
partly because differences and increases in overall effort are largely driven by the high/higher spending in districts that have relatively low needs (in
wealthy states). Much of this is local revenue from property taxes, which tends to exacerbate K-12 inequity.

"2 Another, more typical equity type of measure we might use here is progressivity, which in the SFID is the degree to which higher-poverty districts in a given state
receive more revenue than that state’s lower-poverty districts, controlling for labor costs, population density, and district size. We have chosen equal opportunity
as defined here, as we feel the latter is a far more useful and appropriate indicator for assessing the fairness and equity of states’ funding systems. Put simply, while
progressive funding is generally required for equal opportunity (since costs increase with poverty), we are opting for a direct measure of equal opportunity, one that
reflects both progressivity (i.e., states that provide more funding to their higher-poverty districts will perform better on our equal opportunity measure), as well as the
fact that different states require different degrees of progressivity to achieve equal opportunity. That said, the same models but with progressivity as the outcome also
yield positive coefficients, except the FE model’s coefficient is statistically significant rather than that from the BE model. This certainly supports our prediction that

greater reliance on state revenue is associated with more equitable K-12 spending.
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tional opportunity; column/model 2 suggests that
increases in the share of revenue from state income
taxes may be associated with decreases in equal
opportunity over time (we cannot say so with any
confidence because the latter coefficient is not statis-
tically significant at any conventional level). The find-
ing from the between effects (BE) model (model 1) is
due in no small part to the fact that wealthy, politi-
cally progressive Northeast states with high inequal-
ity tend to rely more heavily on income taxes. These

TABLE 6. MODELS OF EQUAL OPPORTUNITY GAPS

ON STATE AND LOCAL REVENUE TYPE (INCOME TAX

SHARE)
Independent variable (1) BE (2) FE
Income tax share of S&L revenue -1.4321** -0.4101
(0.7032) (0.4548)
State share of K-12 revenue 2.5519** 0.0557
(0.7577) (0.2975)
Year 0.0368***
(0.0023)
Constant -1.78117+* -74.8673%*
(0.3948) (4.6349)
Observations 552 552
R-squared 0.246 0.384
Number of statefip 46 46

*p<0.10 ** p<0.05 *** p<0.01

Note: Results of between effects (model 1) and fixed effects (model 2) regressions of state-
wide equal opportunity gaps on compositional and contextual variables (panel dataset of
2009-2020). The income tax share variable is represents the proportion of all state and local
revenue from income taxes (including but not limited to K-12 revenue). Equal opportunity
(EO) gaps are expressed in percentage points (positive coefficients indicate more equal op-
portunity) ; for example, a gap of -0.50 (-50 percentage points) means that the (weighted) av-
erage adequacy gap among the lowest-poverty quintile of districts in that state is 50 percent-
age points higher than that of the state’s highest-poverty districts. District (Census) poverty
quintiles are defined state by state. Estimates of adequate spending are “benchmarked” to
the (modest) common student outcome goal of national average math and reading scores in
grades 3-8 (see text for more details on the national cost model from which these estimates
are drawn). Fiscal effort is total state and local spending (direct on K-12 education) divided
by aggregate personal income. All models exclude Alaska, the District of Columbia, Hawaii,
Nevada, and Vermont. Standard errors in parentheses.

Data sources: U.S. Census Bureau; School Finance Indicators Database

states do have relatively adequate funding, but they
also tend to have large equal opportunity gaps (stem-
ming in large part from high inequality between
their costs), even those states, such as New Jersey,
that target their state aid well in an effort to reduce
those gaps; the massive inequality in local revenue
swamps the highly targeted state aid. Yet, changing
the shares of revenue coming from state sources or
the share generated by income taxes does not seem to
improve, nor worsen, the equal opportunity gaps (as
is evident in the fixed effect model in Table 6).

REVENUE COMPOSITION AND

VOLATILITY/STABILITY

We now pivot away from adequacy and equal op-
portunity to examine how revenue composition is
associated with the volatility (or stability) of school
spending. Revenue volatility itself is not problematic if
it somehow cancels itself out or can be moderated in
some way—smoothed over time—such that it doesn’t
lead to actual budgeting and spending volatility (e.g.,
it is offset by increases in federal aid). If, on the other
hand, revenue volatility affects what can be spent to
provide programs and services—and if that volatility
is somehow affected by the composition of revenue—
these relationships may require more attention.

The analyses presented in this section are therefore
focused specifically on addressing our third research
question: whether states that rely more heavily on
state (versus local) revenue to fund schools also
exhibit more volatility spending over time (we also
test whether that association varies by state-level
poverty). We shall once again begin with a quick
presentation of descriptive analyses illustrating the
connection between revenue shares and spending
volatility. Given the nature of this outcome, however,
it is perhaps most useful for us to focus this descrip-
tive analysis on a small number of states, rather than
summarize longitudinal trends across all states (see
Figure 3 for the national trend in state and local
revenue by tax type and K-12 spending). Revenue
“portfolios” for all states included in our analysis,
including trends over time, are available at the online
data visualization accompanying this report: http://
shankerinstitute.org/revviz.



http://shankerinstitute.org/revviz
http://shankerinstitute.org/revviz

Albert Shanker Institute 2023

Figure 9 presents descriptive trends in composition
and volatility for four states: California, Connecti-
cut, New Jersey, and Texas. We include California
and Texas because they are the two most populous
states, but they maintain somewhat different rev-
enue portfolios, with California among the states
most reliant upon state revenue (as a share of K-12
revenue) and Texas among the least reliant states.
We also include Connecticut and New Jersey as two
states with compositions that are somewhat different
from those of California and Texas (i.e., more local
revenue-dependent) but similar to each other. One
important difference between Connecticut and New
Jersey, however, is that New Jersey targets more state
aid to higher-poverty districts in an effort to mitigate
disparities and accommodate needs.

In Figure 9, the left side panels present the trend in
K-12 revenue composition by source (local, state,
federal) for each state between 1998 and 2020. The
graphs on the right present, over the same time
period, year-to-year changes (as a percentage) in
local revenue, state revenue, and total K-12 spending.
California is the only one of the four states in which
state revenue is the largest component of total K-12
revenue (left graph), and while it may be a bit diffi-
cult to eyeball the volatility graphs on the right, it is
also one of the most volatile states as far as education
spending, with a mean absolute year-to-year devi-
ation (the average annual change without regard to
whether it’s positive or negative) of about 3.9 percent.
This squares with the notion that greater reliance on
(more volatile) state revenue may translate into more
volatile education spending.

In Texas, although revenue is somewhat more even-
ly split between revenue from state and from local
sources, at least during part of this time period, local
revenue is clearly the largest share. And Texas, in
contrast to California, exhibits among the more stable
K-12 spending trends of any state during this time
period (mean absolute year-to-year deviation of 2.4
percent), perhaps owing in part to its reliance on local
property tax revenue, which is typically more stable
during economic downturns (so much so that Texas’
revenue remains stable despite its reliance on highly
volatile severance taxes on gas and oil production).

Yet this relationship—Ilarger state shares tend to be
associated with more volatile funding—is far from
universal. For instance, whereas Connecticut and

New Jersey maintain roughly similar revenue portfo-
lios across this time period (around 60 percent local,
35 percent state), New Jersey’s education spending,
like California’s, is among the most volatile in the
nation (mean absolute year-to-year deviation of 3.6
percent) and Connecticut’s among the most stable
(2.3 percent). This may be due in part to the afore-
mentioned fact that New Jersey targets more state aid
to higher-poverty districts than does Connecticut in
an effort to mitigate disparities and accommodate
needs (i.e., volatility is more evenly distributed in
Connecticut than in New Jersey). An unintended
consequence may be that high-poverty New Jersey
districts are more vulnerable than high-poverty
Connecticut districts to economic downturns. In any
case, this illustrates how other factors may confound
the relationship between composition and volatility.

We now pivot to our regression analysis to present a
more generalized view on how revenue composition
is related to spending volatility. The models presented
below more thoroughly explore the relationship be-
tween composition (i.e., state share) and volatility in
two dimensions simultaneously: (1) within each state
over time; and (2) across states, over all of the years
involved. These are called “random effects” models.
Note that this is a different approach from the ade-
quacy and equity models discussed above, in which
the two dimensions (between states and within states
over time) were estimated as separate models—i.e.,
between and fixed effects models, respectively.

In other words, random effects models capture the
composition/volatility association both between
states (e.g., do states in which state revenue makes up
a larger share of total K-12 revenue tend to exhibit
greater spending volatility or stability?) as well as
within states over time (i.e., when the state share of
K-12 revenue increases over time within states, does
spending volatility increase or decrease?). We choose
these models (rather than BE and FE separately)
because one of our volatility measures (TPVOL)
involves averages for three time periods, rather than
year-to-year changes, thus involving fewer changes
over time within states (only two “transitions” be-
tween time periods).

In Table 7, we present the results from three random
effects regression models, each of which explores the
connections between revenue composition and one
of the three measures of spending volatility discussed
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W FIGURE 9
K-12 revenue composition and revenue/spending volatility in four states, 1998-2020

Trend in the share of total K-12 revenue from local, state, and federal sources (left graphs) and year-to-year percentage changes in K-12 local

revenue, state revenue, and current spending (right graphs), selected states, 1998-2020
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above and described in Table 2: absolute change districts, within each state and year, weighted by
(ABSCHG), time period volatility (TPVOL), and enrollment. We control for poverty here, in part, as a
trend volatility (TRNDVOL). Like the adequacy and set up to our next question, which is whether revenue
equity models above, these models include a control composition has different effects in higher- versus
for the federal share of K-12 revenue. Unlike the ad- lower-poverty settings. Yet we are also interested
equacy and equity models, however, we also control in testing whether revenue composition influences
here for Census poverty, which is averaged across spending volatility while considering separately and

TABLE 7. MODELS OF K-12 SPENDING VOLATILITY ON K-12 REVENUE SOURCE (STATE SHARE)

Dependent variable (volatility measure)

Independent variable Trend volatility Time period volatility Absolute change
(TRNDVOL) (TPVOL) (ABSCHG)
State share of K-12 revenue 2.4806** 13.0009* 0.0030
(1.1966) (7.8174) (0.0089)
Federal share of K-12 revenue 4.6831 38.8015 0.0757*
(4.3586) (26.2128) (0.0401)
Statewide Census child poverty rate -12.32710%* -18.5549 -0.0534*
(3.2546) (20.1817) (0.0274)

Time period (baseline=pre-recession)

K-12 recession 1.2138*%* 7.1019*%** 0.0045**
(0.1687) (0.9887) (0.0018)
Post-recession 0.4516*** 4.1926%* -0.0006
(0.1660) (0.9626) (0.0018)
Constant 0.7828 -3.7459 0.0259**
(0.7134) (4.7905) (0.0050)
Observations 966 966 966
Number of statefip 46 46 46

*p<0.10 ** p<0.05 *** p<0.01

Note: Results of random effects regressions of three measures of K-12 spending volatility on compositional and contextual variables (panel dataset of 1998-2020). See text (and Table
2) for more details on calculation of three volatility measures. Poverty variable is enrollment-weighted statewide average of district poverty rates among school-aged children (5-17
year olds) among districts included in our sample. Time periods defined as follows: pre-recession (1998-2006); K-12 recession (2007-2013); post-recession (2014-2020). All models
exclude Alaska, the District of Columbia, Hawaii, Nevada, and Vermont. Standard errors in parentheses.

Data sources: U.S. Census Bureau; School Finance Indicators Database
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concurrently whether volatility is associated with
poverty. That is, does revenue composition influence
spending volatility even controlling for state-level
poverty levels? 2

That said, the results of the three models presented in
Table 7 evaluate how the “shifting sand” of revenue
composition underlying current spending “affects”
(or does not) the volatility of that spending. We’ll be-
gin with the first two columns, which indicate that,
as the share of revenue coming from the state in-
creases, so too does the volatility relative to the mean
of the time period (TPVOL) and the volatility around
the trend (TRNDVOL), though the latter coefficient
is only marginally significant.

As discussed above, these first two measures are
normalized across states. That is, because they are
proportional (standardized residuals relative to trend
and standard deviation relative to mean) they are on
the same scale across all states. A 1 percent increase
in the share of revenue coming from the state is
associated with a 0.025 standard deviation (2 percent
of a standard deviation) increase in the volatility of
spending around the trend, and a 13 percent change
in the ratio of the standard deviation to the mean

of year-over-year changes in spending, for the three
periods (pre-recession, K-12 recession, and post-re-
cession). It is difficult to determine how substantial
these magnitudes of change are in terms of their
disruptive influence on annual budget planning,

but that is a question worthy of further exploration.
Nonetheless, put simply, increasing the share of reve-
nues coming from the state is associated with greater
spending volatility when that volatility is standard-
ized to a common scale across states.

In our third model (ABSCHG), volatility is measured
as a percentage (absolute year-to-year change as per-
centage of total revenue), which is also comparable
across states, but does not impose a normal distribu-
tion at any point in its construction. The coefficient
for this model is also positive (indicating that volatil-
ity increases with state share), but the estimate is not
statistically significant at any conventional level (i.e.,
there is too much variation for us to state with con-
fidence that it’s “real”). That said, once again, given
that our dataset includes (nearly) the full population

here, the positive coefficient—and its consistency
with those of the other two models—is noteworthy.

DIFFERENCES IN STATE SHARE ESTIMATED
"EFFECT"” BY STATE-LEVEL POVERTY

Our final models test whether the association be-
tween composition and volatility/stability varies by
state-level (Census) poverty. To review, the results
presented in Table 7, above, suggest that states that
rely more on state revenue tend to exhibit greater
spending volatility. In addition, recall that high-
er-poverty districts tend to depend more on state rev-
enue (i.e., a larger share of their total revenue comes
from state sources). This means that, at least hypo-
thetically, higher-poverty districts will tend to have
more volatile spending than lower-poverty districts
within a given state, all else being equal.

But there’s also the question of whether the asso-
ciation between state share and volatility—the rate

at which volatility increases (or decreases) with the
state revenue share—varies by state-level poverty. Put
differently, is funding more volatile in higher-poverty
states with a given state share compared with low-
er-poverty states with the same state share (between
effects), and does an increase in poverty in a given
state change the relationship between state share and
volatility (fixed effects)?

The composition/volatility relationship may vary

by state-level poverty, for example, because more
affluent districts are often able (and willing) to make
up for state revenue shortfalls with local property tax
increases, and because those districts face smaller
losses in state revenue to recover with local taxes.

The ability to “smooth out” ebbs and flows in state
revenue with local funds might serve to ease the
vulnerability of districts to volatility, but only if those
districts have the means (i.e., wealth) to provide such
funding. And, in general, poorer states may have few-
er districts with such capacity (or they may be more
or less likely to grant districts that flexibility).

So, our goal here is to evaluate statistically whether
we actually do see a pattern wherein the influence of
revenue composition on spending volatility chang-
es as poverty increases (or decreases). One simple

2 We did not include a control variable for poverty in the adequacy and equity models because poverty was a major factor determining the district-level cost estimates
used to construct our adequacy and equity outcome measures. In other words, poverty was already “baked in” to these outcomes, with higher-poverty states exhibiting

higher estimated costs.
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way to do so is to fit an “interaction” between state atility models presented in Table 8 are the same as
share and poverty, which essentially tests whether those in Table 7, except the former include such an
statewide poverty “speeds up” or “slows down” the interaction term.

estimated effect of state share on volatility. The vol-

TABLE 8. MODELS OF K-12 SPENDING VOLATILITY ON K-12 REVENUE SOURCE (STATE SHARE)

WITH INTERACTION

Dependent variable (volatility measure)

Trend volatility Time period volatility Absolute change
Independent variable (TRNDVOL) (TPVOL) (ABSCHG)
State share X poverty 4.2787 62.3086 0.3893**
(19.0332) (116.7913) (0.1625)
State share of K-12 revenue 1.8380 3.6917 -0.0584**
(3.1291) (19.0461) (0.0271)
Statewide Census child poverty rate -14.5545 -50.4823 -0.2522%%*
(10.2976) (63.2381) (0.0873)
Federal share of K-12 revenue 4.7486 39.8622 0.0775*
(4.3716) (26.3251) (0.0399)
Time period (baseline=pre-recession)
K-12 recession 1.2179%** 7.1449%%* 0.0048***
(0.1694) (0.9928) (0.0018)
Post-recession 0.4565%** 4.2539** -0.0002
(0.1671) (0.9701) (0.0018)
Constant 1.1054 0.8457 0.0565***
(1.6018) (9.8186) (0.0137)
Observations 966 966 966
Number of states 46 46 46

*p<0.10 ** p<0.05 *** p<0.01

Note: Results of random effects regressions of three measures of K-12 spending volatility on compositional and contextual variables (panel dataset of 1998-2020). See text (and Table
2) for more details on calculation of three volatility measures. Poverty variable is enrollment-weighted statewide average of district poverty rates among school-age children (5- to
17-year-olds) among districts included in our sample. Time periods defined as follows: pre-recession (1998-2006); K-12 recession (2007-2013); post-recession (2014-2020). All models
exclude Alaska, the District of Columbia, Hawaii, Nevada, and Vermont. Standard errors in parentheses.

Data sources: U.S. Census Bureau; School Finance Indicators Database
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In short, we find some evidence of this interactivity.
The interaction term is positive in all three models
(higher state shares “increase” volatility more in
higher-poverty states), but only statistically signifi-
cant at any conventional level in the ABSCHG model
(where, by the way, the direct effect of state share on

DISCUSSION

As noted above, the limitations of our data and
models, as well as the complexity and heterogeneity
of state school finance systems, preclude our drawing
conclusions about the causal effect of K-12 revenue
composition on adequacy, equity, or volatility. We
would, however, argue that our findings offer some
important insight into these relationships, which in
turn can help to guide policymakers toward better
school funding systems.

In our models exploring the association between
composition (i.e., state share of revenue) and state-
wide adequacy, we find some evidence that when the
state share of revenue increases over time (within
states), funding becomes more adequate. However,
despite this longitudinal relationship, states that are
more reliant on state revenue do not exhibit more
widespread adequacy (and, indeed, the coefficients,
while not statistically significant at any conventional
level, suggest that adequacy declines with state share).

Our results on the connection between composition
and equity (or equal opportunity, defined as the

gap in adequacy between the highest- and low-
est-poverty districts in each state) are somewhat
more consistent. Specifically, we find that states
with higher state shares also tend to exhibit more
equitable K-12 funding. In addition, increases in the
state share are positively associated with increases in
equity, but the latter estimates are not significant at
any conventional level.

We interpret the results of both sets of models as
tentative evidence of the potential adequacy and eq-
uity benefits of ensuring that a healthy share of K-12
funding comes from state sources (typically income
and sales taxes). This does not, of course, mean that
the higher the state share the better, not only because
of our findings on volatility, but also because local
property tax revenue is an important component of

volatility flips to negative). Note also that the three
direct (noninteractive) poverty coefficients are neg-
ative (volatility increases with state-level poverty),
and, again, only significant in the ABSCHG model.
the implication is that volatility is lower where pov-
erty is higher or increasing (average of both).

K-12 funding. But state revenue, unlike local revenue,
is typically pooled and targeted according to district
need and capacity, and maintaining a large enough
pool is an important part of good K-12 finance sys-
tems, particularly in states where needs and capacity
vary widely across districts.

In contrast, however, in both the models of adequacy
and equity, we find little consistent or compelling
evidence that the share of total state and local reve-
nue from individual income taxes is associated with
improvements in either K-12 funding outcome.

Finally, our models focused on the connection be-
tween composition and spending volatility/stability
suggest there is a rather consistent association be-
tween state share and volatility, specifically that great-
er reliance on state revenue (versus local revenue) is
associated with more volatility of K-12 funding. This,
we suggest, is because the taxes that constitute most
state revenue (those on income and sales, particu-
larly the former) are more volatile than the property
taxes that feed local coffers. We also find only weak
evidence that this relationship varies by poverty—i.e.,
that the volatility-increasing “effect” of larger state
revenue shares is more pronounced in higher-poverty
states compared with lower-poverty states.

In summary, then, our results indicate that greater
reliance on state revenue as a share of total K-12 rev-
enue may represent a trade-off—i.e., it may improve
adequacy and equity but foster greater volatility of
resources over time (and all the hardships that such
volatility entails). Yet, it is very important to reiter-
ate that these relationships are less a result of any
inherent features of different taxes than they are of
how taxes are generally collected and how they flow
to districts and schools. There is, hypothetically, no
reason why states couldn’t tax property (some or all)
and distribute revenues according to district need
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[ FIGURE 10
Trend in property tax base composition in three
states

Trend in residential and non-residential taxable property wealth per
pupil, selected states, 2009-2020 (period varies by state)
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Note: Property wealth values expressed in thousands of dollars per pupil. Time period repre-
sented in the graphs varies by state due to data availability.
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and capacity, just as there is nothing stopping most
income and sales taxes from being collected locally
(and distributed in a highly inequitable manner), as
they are in some cases already.

The point here is not to interpret the potential
connection between composition and these K-12
funding outcomes as an invitation to turn taxation
and school finance on its head by reversing funda-
mental features of systems that have developed over
many decades. The idea, rather, is that composition
matters and should be part of the conversation, that
proposals to eliminate local property tax revenue as
a source of school funding may be overlooking an
important unintended side effect, and also that there
may be unconventional but still realistic approaches
to revenue composition-focused reform that exploit
this trade-off between adequacy/equity and volatili-
ty. And one of these approaches, which is discussed
above, is state taxation of nonresidential (e.g., com-
mercial and industrial) property. It might therefore
be useful to offer some additional discussion and
descriptive results pertaining to this idea, as it seems
to flow so neatly from our results.

PROPERTY TAX BASE DECOMPOSITION FOR
SELECT STATES

To reiterate from above, the benefit of state taxation
of commercial/industrial property, put simply, is that
such taxes would (like residential property taxes)

be relatively stable, but they would also, if collected
by states and distributed like most state revenue, be
potentially beneficial for adequacy and equity.

That taxable nonresidential properties such as com-
mercial and industrial properties tend to be about as
stable as residential property values is illustrated in
Figure 10, which presents the total property tax base
(total taxable property wealth) per pupil, separated
by residential/nonresidential, using actual data from
Connecticut (Connecticut OPM 2022), New Jersey
(New Jersey DCA 2022), and Texas (Texas Comptrol-
ler 2021). three states for which such data are avail-
able (these are also three of the four states for which
we examined descriptive volatility results in Figure
9). The breakdown of taxable property wealth into

its nonresidential versus residential portions varies
across these three states but it is a significant pro-
portion in all three. In Northeastern states such as
Connecticut and New Jersey, nonresidential property



[ FIGURE 11
Hypothetical rebalancing of K-12 revenue portfolio
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values make up about 20 percent of the tax base,
whereas in Texas about 40 percent of taxable proper-
ty wealth is nonresidential. We do not have this type
of data for most other states, but we are confident
that their distributions are somewhere in the range of
20-40 percent.

The implication here is that, at common tax rates on
residential and nonresidential properties, redistribut-
ing revenues from taxes on nonresidential properties
could redistribute 20-40 percent of property tax reve-
nue, not a trivial share of total state and local revenue
to say the least. Figure 11 provides a hypothetical
illustration what might be accomplished by “reshuf-
fling” revenues by tax source from the typical average
distribution to a (re)distribution that might be possi-
ble in New Jersey or Connecticut (where 20 percent
of property wealth is nonresidential), or to an even
larger extent in a state such as Texas (40 percent).

On average, across all states (represented by the left
bar), about 45 percent of school revenue comes from

state sources, about 45 percent from local sources
(mainly property tax), and the remaining 10 percent
or so in the form of federal aid (these are rounded
approximations). Within the 45 percent of state
revenue, let’s assume about a 50/50 split: about 22.5
percent derived from volatile income taxes and the
other 22.5 from sales taxes, which are also volatile
but less so than those on income. And the remain-
ing 45 percent (local revenue, mostly property tax)

is stable but inequitable (i.e., more affluent districts
receive more). We assume in this visual presentation,
for simplicity, that the entirety of current local reve-
nue is from taxation of residential and nonresidential
property. The shaded teal portions of the bar are
equitably distributed shares (55 percent in the typical
distribution scenario) whereas the orange portion is
the inequitably distributed share (45 percent).

Now suppose we shift the commercial/industrial tax
base to statewide taxation (and targeted redistribu-
tion) at the same average rate as is applied locally.

In a situation (the middle bar in Figure 11) where 20
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percent of taxable property wealth is commercial/in-
dustrial, as in California and New Jersey, this means
we could shift 9 percent of total revenues toward
improving adequacy/equity while also maintaining
that share’s stability, leaving only 36 percent of reve-
nues to be raised inequitably—i.e., locally, from local
taxes on residential properties alone. And, in a state

TABLE 9. HYPOTHETICAL REDISTRIBUTION OF K-12

REVENUE PORTFOLIO IN THREE STATES

State Revenue source Original Redistributed
Local property tax 59.43 47.01
State property tax 12.42
Connecticut
State aid 36.64 36.64
Federal aid 3.95 3.95
Local property tax 54.34 42.28
State property tax 12.06
New Jersey
State aid 42.09 42.09
Federal aid 3.57 3.57
Local property tax 54.55 32.40
State property tax 22.15
Texas
State aid 35.80 35.80
Federal aid 9.66 9.66

Note: Estimates in “redistributed” column represent a hypothetical illustration of how
state taxation of nonresidential property in each state might affect existing distributions

of school funding by source/type. Each “state property tax” row is the (hypothetical)
percentage of total funding that might result from state nonresidential property taxes, with
estimates based on the percentage of each state’s taxable property wealth that is classified as
nonresidential in the most recent available year of data (see Figure 10).

Data sources: U.S. Census Bureau; Connecticut Office of Policy and Management; New
Jersey Department of Community Affairs; Texas Comptroller

such as Texas, where 40 percent of the property tax
base is nonresidential, we could potentially move a
much larger share of stable revenues to the statewide
pool (20.3 percent), and, conversely, create a more
substantial reduction in the share of revenues that
are distributed (and raised) inequitably (from 45 to
25 percent).

Table 9 reframes the hypothetical breakdown in
Figure 11, using actual data from Connecticut (Con-
necticut OPM 2022), New Jersey (New Jersey DCA
2022), and Texas (Texas Comptroller 2021). We are
once again assuming, for the sake of this illustration,
that local revenues are entirely derived from prop-
erty taxes. The percentages in the “original” column
are actual distributions of K-12 revenue by source
(from the U.S. Census), whereas the “redistributed”
column, like the two rightmost bars in Figure 11,
represent the potential impact of state taxation of
nonresidential property.

Table 9 suggests that the share of revenue raised
inequitably across localities in Texas (i.e., the local
property tax proportion) could be reduced from 55 to
32 percent while simultaneously boosting the share
of aid that is distributed equitably (the sum of shares
from state property tax, state aid, and federal aid)
from 45 to 68 percent. The (illustrative) effects are
less dramatic but still substantial in Connecticut and
New Jersey, two states in which highly unequal local
revenues complicate the task of offsetting those in-
equalities with state aid. The share of revenue raised
inequitably (locally) is reduced by over 10 percentage
points in both states, with that share shifted toward
availability for (equitable) redistribution through the
state aid formula.
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POLICY RECOMMENDATIONS

The primary job of state school finance systems is to
provide all students, regardless of their backgrounds,
with the resources they need to achieve common
outcome goals. Within this framework, how much
states and districts spend has rightfully received a
great deal of attention. In this report, we have exam-
ined the role of a far less frequently acknowledged
but potentially important factor: the composition of
revenue. In other words, not how much funding, but
where it comes from.

Composition may matter because different types and
sources of revenue tend to be distributed differently
to schools, and to respond differently to economic
conditions. To be perfectly clear, state revenue, be-
cause it is typically targeted (albeit often imperfectly)
by district need and capacity, is a crucial equalizer

in state finance systems. At the same time, however,
our results suggest that while greater reliance on state
over local revenue may contribute to greater adequa-
cy and equity of K-12 spending, it is also important
to weigh this benefit against the cost of greater vola-
tility over time.

Our first and most general recommendation, there-
fore, is for states to maintain at least a somewhat
balanced portfolio of revenues by source to sup-
port public elementary and secondary education,
inclusive of income taxes (individual and corporate),
sales taxes (on goods and services), and property
taxes (on residential, commercial, industrial, and
other properties). We are not able to provide specific
guidance regarding the optimal shares of state versus
local revenue, and such optimal shares, even if they
were feasible to calculate, would vary by state (e.g.,
according to needs, existing distribution formulas,
economic conditions, etc.). We can, however, rec-
ommend generally that states maintain a substantial
share of revenue from local sources (approximately
30-35 percent or greater). The state share of revenue
should in most states be the dominant share, but lo-
cal revenue can provide protection against volatility
and its consequences.

On a related note, states should seriously consider
rolling back or eliminating policies that cap or other-
wise constrain state and/or local revenue growth, as
these policies can limit the ability to balance revenue

portfolios. This is particularly important in the case
of caps on local property tax revenue (e.g., Colorado’s
TABOR, or Proposition 13 in California), since flexi-
bility in raising local revenue can also allow districts,
particularly middle-income/wealth districts, to offset
some of the volatility of state revenue with local tax
increases during recessions and downturns.

At the very least, our findings also lend themselves
to implications as to what not to do—i.e., we would
caution against any attempt to entirely replace local
revenue with state revenue (or vice versa) without
a careful examination of its implications, which in
the local-for-state shift would be increased vola-
tility. Proposals to replace property taxes entirely
with state income and sales taxes, while typically
well-meaning and correct in their focus on equity,
may be addressing a problem (inequity) but exacer-
bating another (volatility) that is also of particular
concern to poorer districts.

Higher-poverty districts must, to be clear, rely very
heavily on state revenue (given their higher costs
and constrained ability to raise local revenue), but
complete or near complete reliance may shoul-

der these districts, which already face substantial
challenges (e.g., recruiting and retaining teachers),
with even more trouble in the year-to-year budget-
ing process, and could put them in an even more
catastrophic situation when state aid dries up during
economic downturns. In addition, to the degree
middle- and lower-income districts have the capac-
ity to pay their own “fair share” in local revenue,
they should do so. Local revenue, even if it does not
constitute a majority of revenue, can have outsized
benefits in terms of stability.

And it also bears mentioning that any proposals to
require a balanced federal budget would subject the
relatively small but important federal portion of total
K-12 revenue (and that going to many other services)
to the same volatility as that of state revenue, and
also severely limit the ability of federal aid to help fill
budget gaps during recessions and downturns.

Recommending states balance their revenue port-
folios is one thing, but actually accomplishing this
goal is complicated (even putting aside the fact that
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few policy areas are as politically arduous as taxes).
Concrete recommendations of beneficial approaches
to balance revenue portfolios are somewhat elusive
precisely because there is a trade-off between adequa-
cy/equity and stability. Suppose, for instance, a state
that relied extremely heavily on local revenue wanted
to boost adequacy/equity by increasing its state share.
The most direct way to accomplish this without a
harmful reduction in total funding (i.e., by reduc-
ing local revenue) is to increase state revenue. This
might entail a cost of greater volatility, and it might
be worth paying that cost if justified by the increase
in adequacy/equity. Ideal policies, however, are those
that, in a sense, exploit the trade-off between adequa-
cy/equity and stability “within revenue type/source”
(changing what is taxed and who collects it) rather
than “between type/source” (directly replacing one
tax source or type with another).

We therefore recommend that states consider poli-
cies to redistribute stability (e.g., state taxation of
commercial/industrial property) and/or stabilize
redistribution (e.g., expanding the state sales tax
base in a progressive or progressivity-neutral man-
ner). The key here is not changing the type of taxes
levied but rather who collects them or what is taxed.

The idea of state taxation of commercial/industrial
property has existed in the academic literature for
over 40 years but has never really been tried at scale.
The results of our adequacy/equity and volatility
models, as well as our supplemental analysis of the
property tax bases in California, Connecticut, and
Texas, suggest that these policies, coupled with state
aid formulas designed specifically to advance ade-
quacy and equal opportunity, could have a substan-
tial impact on the stability and equitability of K-12
funding in many states. It is also entirely plausible,
at least in theory, that some portion of residential
property be subject to state taxation and subsequent-
ly contributed to the state general fund for equitable
distribution to districts (for example, splitting the
residential tax base between land and structures, and
imposing state property taxes on the former).

Although this sort of proposal constitutes a major
change in state tax policy, one that in some states
might require a constitutional amendment per-
mitting state taxation of property, it is generally a
“win-win-win” on equity, equal opportunity and
equalizing volatility. Yet it also depends on funding

formulas that do a good job of targeting revenue

by district need and capacity. Without equitable dis-
tribution formulas—without the deliberate targeting
of funding at the districts that need it most—the ben-
efits of state taxation of nonresidential property are
consumed by the loss of local property tax revenue.

One additional idea that is not discussed above, but
also maintains the balance of tax revenue both by
type and also (potentially) by source, focuses instead
on changing the tax base: It is for states to rely more
heavily on progressive sales taxes (or, more realisti-
cally, to expand the sales tax base in a “progressiv-
ity-neutral” manner). The idea of this approach is
that it would exploit the trade-off between adequacy/
equity and stability by: (1) shifting state revenue from
income to sales taxes, as the latter are more stable
but still distributed as equitably (via the general
statewide pool); but also (2) maintaining the overall
progressivity of state taxation for taxpayers.

As mentioned above, sales taxes, unlike income
taxes, are generally regressive—i.e., lower-income
families pay a larger share of their income in sales
taxes than do higher-income families (Wiehe et al.
2018). This is because sales tax rates do not typically
vary by income (as is the case with income taxes,

in which case higher earners pay a higher rate), and
most of the things upon which states (and localities)
levy sales taxes are retail goods on which lower earn-
ers spend more of their income than do their higher
earner counterparts (though most states do tax at
least some services, and make exempt from sales tax
important “essential” goods such as food). Yet there
are dozens of types of services that are not typically
subject to sales tax and, if they were, could yield sub-
stantial revenue for schools and other public services
(Mazerov 2009).

The problem is that this expansion of the sales tax
base alone, in order to maintain the overall progres-
sivity of state taxes (remember that we’re talking
about replacing income with sales taxes), would have
to be so narrow as to severely constrain the addi-
tional revenue it would produce (e.g., it would have
to be limited to taxes on services overwhelmingly
used by higher earners, such as investment coun-
selors and country club memberships). Now, to be
clear, even this limited expansion would be helpful,
but ideally we’d like a broader expansion of the sales
tax base (e.g., taxes on haircuts, laundry, etc.), as it
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would improve the stability of state revenue. Such
an expansion, however, coupled with a reduction
in income taxes, would almost certainly make state
taxation more regressive (Mazerov 2009).

(Note that, in theory, maintaining the progressiv-
ity of state taxation is not an absolute requirement
here—heavier reliance on regressive sales taxes
versus income taxes would have the same effect on
stability—but we would argue forcefully that the
cost in terms of more regressivity would not come
close to being justified by the stability benefits.)

Yet the wider expansion of the sales tax base could
be feasible from a progressivity standpoint were it,
for example, coupled with income tax credits target-
ed at low-income households, including non-earned
income tax credits for taxpayers who are retired, dis-
abled, or otherwise unable to earn. In other words,
states could expand their sales tax bases but offset
the regressive impact of that change by making
income taxes even more progressive.

We are mindful that state and local taxation and
school finance systems have developed over many
decades, and the composition of K-12 revenue is in
many respects something that “just happens” rather
than an outcome that is planned directly. We also
acknowledge that even small changes to these systems
often require massive efforts on the part of legislators,
advocates, parents, educators, and other stakeholders.

That said, the most general implication of our find-
ings is that they suggest that revenue composition

may be an important factor mediating the outcomes
of states” school finance systems, and it deserves
more attention in our debate about the performance
of these systems and how to improve them. Two
states with identical finance systems and student
populations, and which spend the same amount
overall on K-12 schools, might have very different
adequacy/equity and stability outcomes depending
on the composition of their revenue. Where money
comes from matters too, and it’s a feature that could
potentially be leveraged to produce better school
funding systems.
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